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CORRECT LIGHTING 
isan extra hand <2 


IF war-workers had three hands instead of two it poor sight imposed by advancing age. It is a fact 
would substantially help output. Obviously that elderly workers need up to 50°, more light 
they cannot be given a third hand, but they canbe than youngsters. 


provided with such perfect seeing conditions that ? 
two hands can almost do the work of three. All who are interested in ‘BETTER 


GOOD SEEING HELPS OUTPUT SEEING” are invited to 
It may be difficult to believe that correct lighting communicate with : 
can actually assist production, but there is a 

substantial and indisputable array of evidence to 

show that correct lighting does in fact do so. 

GOOD SEEING REDUCES ABSENTEEISM 

Correct lighting prevents premature fatigue and 

counteracts strain. Consequently it reduces 

absenteeism through minor ailments and is an 

important factor in eliminating accidents. 

‘GOOD SEEING REDUCES WASTE 

Correct lighting is a proven economy in other 

directions too. It reduces spoils during 

processing and exposes faults and flaws 

in ‘traw materials.’ Above all, it 

helps to overcome the handicap of 
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H.C. Soft Plain Tinned and Hard = bY SYMONDS Lop. 


Drawn Copper Wire and Strip for 
39 VICTORIA ST., WESTMINSTER, S.W.1 
BRASS WIRE and STRIP Telephone No. : ABBEY 2771-5 


In these days of tremendous war 
effort where high quality in materials 
is of paramount importance 
‘Sistoflex’’ remains unsurpassed 


SPICERS= LIMITED 


19 NEW BRIDGE ST., LONDON, E.C.4. Telephone: CENTRAL 4211 


__“SECOMAK 


HIGH-SPEED e more Powerrut 


@ MORE RELIABLE 


PORTABLE oe easier To Use 
BLOWER This blower with a 212- 
mile-an-hour blast of dry air 
dislodges all foreign matter 
from windings of electric 
motors and other inaccess- 
ible places. 


n 

75% of breakdowns can be avoided by proper and regular 
cleaning. Dirt causes unnecessary friction in machinery,wasting Telephone: Wembley 0194 5 
costly power and is the direct cause of rapid depreciation. 


SERVICE | ELECTRIC CO. LTD., Abbey Estate, Mount Pleasant, Alperton, Middx. 
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The comprehensive range of 
Efesca”’ lighting Accessories 
and Fittings and ‘* Hitest” 
Cables and Conduits are pro- 
duced 
Works. At present, priority 
first 
consideration but, within the 
limits 
always, 


‘HITEST’ 


Cable & Flexible Cords | 
Regd Trade Mark. 


in our own _ several 


orders receive 
imposed, we give, as 
the utmost service. 
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GRAPHERS 


maintain _ their 
Leadership with 


the following 


exclusive 
features : 


@ A roll chart, constant ink supply and synchronous motor 
drive ensure almost automatic operation. 


@ Chart driving mechanism is a self-contained unit, hinged on 
one side to facilitate the changing of charts. 


Unique inking mechanism secures accuracy and sensitiveness. 
The ink supply is self-adjusting. 
Evenly divided charts for alternating and direct current. 


Synchronous records on all graphic instruments assured by 
Synclock motor drive. 


They comply with British Standard Specification 90. 


20 years’ successful service throughout the world. 


EVERETT EDGCUMBE 


Manufacturers of all kinds of indicating and recording electrical instruments. Phetemetry experts 


COLINDALE WORKS, LONDON, N.W.9 
Phone: COLINDALE 6045 
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and Power suggested to the Electricity 

Commissioners that the Joint Com- 
mittee of Electricity Supply Associations 
should begin to consider the future of the 
supply industry. Since then it has been 
generally anticipated that a report would be 
forthcoming from the Joint Committee. 

This body was formed to deal with the 
many matters affecting the industry in 
which -all of the authorised undertakers, 
public or private concerns, found them- 
selves On common ground. Unfortunately, 
this community of interests has not 
extended to the wider question of future 
organisation and the first indication of this 
was the decision of the I.M.E.A. to deal 
with this subject independently. 

Then there appeared a report from the 
London and Home Counties J.E.A. setting 
forth a plan which, although designed for 
the London district, was considered to be 
applicable in general*form to the rest of 
the country. Independently of the supply 
authorities, and perhaps superfluously, the 
E.P.E.A. also produced a scheme. 


No Fundamental Change 


Now the Incorporated Association of 
Electrical Power Companies has entered 
the field with a comprehensive memoran- 
dum presenting what may be described as 
the other side of the shield—the modifica- 
tion of the existing structure in such a way 
as to effect improvement without drastic 
change in the foundations. In short, the 
power companies’ proposals are based upon 
the Report of the McGowan Committee 
on the Distribution of Electricity which 
BF 


[: June last year the Minister of Fuel 


Power Companies’ Plan 
Back to the McGowan Report 


recommended that further disintegration 
of systems by the exercise of purchase 


‘rights by local authorities should cease and 


that the largest and more efficient under- 
takings should be retained and should take 
over the less efficient ‘concerns. 


District Schemes 


The Association proposes that this 
should be effected by means of District 
Schemes for the improvement of electricity 
supply drawn up by representatives of the 
authorised undertakers in districts de- 
limited by the Electricity Commissioners. 
The Commissioners would then act accord- 
ing to the recommendations (holding local 
inquiries if necessary) and make schemes 
which would have to be confirmed by the 
Ministry of Fuel and Power and approved 
by Parliament. These schemes would not 
necessarily be similar in character but would 
be shaped to suit local circumstances. 

There would, of course, be protection of 
the public against any possible ill-effects 
of monopoly and the Commissioners 
would be empowered to insist on adequate 
measures of development, although it is 
noted that there must be a reasonable 
return on expenditure. 

It is contended that the McGowan Com- 
mittee’s proposals, with certain modifica- 
tions, were accepted by the Government. 
It should be pointed out, however, that 
during the last three or four years the 
composition of the Government has 
undergone a significant .change. 

The power companies hold that their 
proposals are evolutionary in character 
and will not result in an upheaval in an | 
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industry which, generally, has shown itself 
to be progressive and efficient. The prin- 
cipal argument likely to be advanced 
against the proposals is that if any publicly- 
owned bodies are to be absorbed the 
absorption should be by public or quasi- 
public bodies, even though fair compensa- 
tion is one point stressed by the companies. 
However that may be, the memorandum, 
coming from a section of the industry 
covering about two-thirds of Great Britain, 
must be given serious consideration by the 
Government in the drafting of any 
legislation on the subject. 


VIEWS as to the position 
occupied by Tesla among 
inventors have conflicted. 
His later tendency to be- 
come absorbed in experiment for its own 
sake—often of a spectacular nature that 
suffered from uninformed publicity—some- 
times obscured the more solid achieve- 
ments described by Dr. A. P. M. Fleming 
in the memorial lecture reported in this 
issue. Whether or no priority is his for 
the idea of the rotary magnetic field 
leading to his design of the first commercial 
induction motor—and many minds were 
working then on converging lines—no 
rival claims have been entered, as Dr. 


Nikola 
Tesla 


W. H. Eccles has pointed out in the 

I.E.E. Journal for November, for the first 

conception of the three-phase system and 

_ all that this implied as the destined means 
of making electricity widely available. - 


THE principle of syn- 

Synchronous chronous governing is 
Governing not new. It_was utilised 
intheseventeenthcentury, 

a pendulum being employed to regulate the 
** going speed ” of a clockwork train, while 
the modern use of tuning forks and crystal 
oscillators for ensuring the constancy of 
small-power devices is familiar, but no one 
has hitherto proposed to apply the same 
principle to control machines of consider- 
able power. The possibility of so doing 
has, however, occupied the earnest thought 
‘of Professor J. C. Prescott for some years 
and certain research funds have lately 
enabled him to check his ideas experiment- 
ally at King’s College, Newcastle-upon- 
Tyne. The substance of his recent inaugural 
address as chairman of the I.E.E. North- 
Eastern Centre, which appears on a later 
page, will indicate the manner in which a 
_ large turbo-generator might be synchron- 
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ously governed. The results of Professor 
Prescott’s academic investigations, even if 
not directly useful, should at least interest 
designers and may perhaps influence 
manufacturers. 


THE engineering trade 
Engineering unions’ demand for an 
Wages increase of 10s. a weck 
in base rates reopens the 
wages question after a very short interval. 
It was about a year ago that a claim for 1 |s, 
a week increase was made and this was 
settled in March last by the National 
Arbitration Tribunal’s award of an in- 
crease of 6s. in the plain-time workers’ 
bonus and the adjustment of piece- 
workers’ rates. It was said at the time that 
the result would be an improvement in 
the pay of those at the lower levels but 
that higher-paid workers would not benefit 
to any considerable extent. Consequently 
the resuscitation of the question might 
have been anticipated. 


THE advantages of ‘‘cen- 

District tral heating’ and _ hot 
Heating water on tap supplied from 
electric power stations 

through utilising the BThU now rejected 
to condensers, discussed by Dr. L. E. C. 
Hughes in Nature, appear on the surface. 
What is not so clear, however, is the 
nature of the obstacles, previously referred 
to in our columns, to any widespread 
application of the system in this country. 
Unless unexpected off-setting factors are 
revealed as a result of the investigations 
now in hand by a Sub-Committee of the 
Department of Scientific and Industrial 
Research, the scope of district heating 
seems destined to be restricted to a well- 
defined and uncommon set of conditions. 


As .an_ alternative to 
House district heating, Dr. 
Warming . Hughes mentions smoke- 
less solid fuel, which entails 
the making of gas that has to find a use 
somehow. The proportion of the latter 
to the amount of solid fuel produced is 
likely, however, to be very much smaller 
when the chief object of the process is 
changed. Electricity is recommended for 
cooking because of the comparative ease 
of regulating the pressure, but domestic 
heating also, being more variable in its 
incidence, introduces problems of regula- 
tion that are more readily solved by 
electrical methods. 
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\HE embodiment of arc-control devices in 
high-voltage single-break circuit-breakers 
has enabled the volume of oil to be 
reduced to the minimum and the time of 
operation to be reduced considerably. Such 
arc-control devices have been applied with 
great success to double-break normal-oil- 
volume circuit-breakers for a number of years 
and the extension of their application has 
made possible the development of high- 
voltage single-break outdoor switchgear for 
high speed of operation with reduced oil 
volume. 

The range of Rey- 
rolie -class-OS gear of 
this kind — includes 
types which range 
from 33 kV to 132 kV 
and having breaking 
capacities of from 500 
to 1,500 MVA. AIl- 
though the main prin- 
ciples of construction 
are similar for all the 
circuit-breakers of the 
range, the physical ar- 
rangement of 110-kV 
and 132-kV_ circuit - 
breakers, owing to the 
higher voltages, differs 
somewhat from that of 
33-kV. and 66-kV cir- 
cuit breakers. 

Class-OS switchgear 
is available for all 
high-voltage stations in 
which normal-oil-vol- 
ume circuit-breakers 
have hitherto been 
used. Its high speed of 
operation is utilised to 
the fullest extent when 
high-speed protective 
gear is used in conjunc- 
tion with it ; and the 
total volume of oil in 
a station is further 
teduced by the use 
of current transformers 
and voltage transformers of small oil content. 

A class-OS three-phase circuit-breaker for 
voltages up to 66 kV, if supplied with isolating 
switches or post-type current transformers, 
is mounted on a framework of steel or of rein- 
forced concrete or, if supplied alone, on 
individual steel pedestals. The height of the 
structure is such that the requisite electrical 
clearances to earth are provided, and it is 
therefore unnecessary to surround the switch- 
gear with an earthed screen. The pneumatic 


fram 
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Class-OS 66-kV circuit-breaker with steel 
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Outdoor Switchgear 


Small-Oil-Volume Open Type 


operating mechanism with its electromagnetic- 
ally actuated control valves and auxiliary 
switches is within a weatherproof mechanism 
cubicle at one end of the framework, and 
operates the three single-phase units. by means 
of a rotating horizontal shaft. Provision is 
made for adequate ventilation, and an electric 


‘heater is fitted in the mechanism cubicle to 


prevent condensation in cold weather. An 
air reservoir is provided on each framework 
adjacent to the mechanism cubicle in order to 


. ensure an adequate supply of compressed air. 


Either post-type or 
bushing-type current 
transformers may be 
used, but the former 
are preferable, since 
they can be arranged in 
a neat layout on the 
framework adjacent to 
the circuit - breaker, 
whereas the latter re- 
quire separate mount- 


single-phase 
unit of a 33-kV or 66- 
kV three-phase circuit- 
breaker consists essen- 
tially of two portions, 
the lower of which 
provides insulation 
from earth and sup- 
ports the upper, which 
contains the circuit- 
breaking chamber. This 
chamber is a bakelised- 
paper cylinder enclosed 
in a_ shedded porce- 
lain for weatherproof- 
_ness, and above it 
again is a centrifugal 
separator, which allows 
the gases generated on 
short-circuit operation 
to escape without loss 
of oil. 
A silica-gel breather 


ework and two oil-level indi- 


_ _ cators are mounted on 
the outside, the oil being divided into two 


- entirely separate quantities. The oil in the 


circuit-breaking chamber is the arc-quenching 
medium ; the remainder, in the lower portion 
and in the space between the circuit-breaking 
chamber and the porcelain in the upper 
portion, is used for insulation only and is not 
subject to contamination. 

The arc-control device is a Reyrolle rect- 
angular turbulator, and the moving contact 
consists of a metal tube of an outer diameter 
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slightly smaller than the throat of the tur- 
bulator. A fixed piston is fitted within the 
tube, and when the tube moves downwards 
on breaking circuit the column of oil inside 
it is forced into the turbulator. This serves 
two purposes: first, pressure balance is 
ensured, so that the pressure generated inside 
the turbulator has little effect on the accelera- 
tion of the contact and a controlled uniform 
opehing speed is maintained at all currents; 
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extended copper-tungsten tips forming the 
fixed arcing contacts. 

To facilitate maintenance of contacts the 
circuit-breaker can be operated manually by 
means of a loose handwheel, which makes jt 
possible for the contacts to be moved at a con- 
venient speed into any desired position. The 
turbulator can be lifted out vertically for 
inspection after removing the top cover. 

In order to ensure correct operation un- 

der all conditions, an 


ROTATING-VANE 


-interlock is provide: to 
prevent the circuit. 
breaker from being 
closed unless there is 
at least sufficient air to 
ensure its subsequent 
opening. anti- 
pumping device is «Iso 
provided to prevent 
the circuit - breaker 
from reclosing repeat- 
edly in the event of a 
sustained circuit fiult 
if the operator con- 
tinues to hold the oper- 


ating-handle the 


CONTROL-VALVE 
SOLENOIDS 
LOCAL AIR-RESERVOIR 


DRAIN-COCK 


= 


CIRCUIT-BREAKER-TRIPPING 


Pneumatic 
mechanism for 33- and 
V class-OS switches | 


CLOSE position. 
Each single - phase 
unit of a class-OS 110- 
kV or 132-kV three- 
phase circuit-breaker is 
mounted on its own 
pedestal insulators, 
which stand on the 
ground. In contrast to 
33-kV and  66-kV 
switchgear, the elec- 
trical clearances to 
earth at the higher 
voltages are such that 
it is necessary to sur- 
round the switchgear 
by earthed screens. 
Another d_fference is 
that there is no operat- 
ing shaft common to 
the three single-phase 
units, each being ac- 
tuated by its own com- 
pressed-air mechanism. 
A local air-reservoir 
inside the earthed en- 


STOP-VALVE 


operating 


and, secondly, oil passing into the turbulator 
prevents the formation of a void on the with- 
drawal of the moving contact, and by this 
‘means the efficiency of arc-extinction is 
increased. 

The moving contact is fitted at its upper end 
with a removable tip, having a copper-tung- 
sten. arcing-surface, which is particularly 
suitable for dealing with a number of short- 
circuit operations without undue burning. 
The’ fixed contact consists of a number of 
stationary contact fingers, two of which have 


closure is associated 
with each complete three-phase circuit-breaker, 
and an air compressor supplies one or more 
such air reservoirs from a convenient place 
outside the earthed enclosure. 

Either post-type or bushing-type current 
transformers may be used. They are mounted 
respectively at ground level or on the adjacent 
superstructure. 

The turbulator and contacts are generally 
similar to those of 33-kV and 66-kV circuit- 
breakers, but the turbulator is of the tubular 
type, in which a stack of plates of insulating 


bi 
ve 
: in 
bi 
ac 
vi 
th 
{ % ps 
MOVING / Ay cc 
pl 
: 
= th 
ar 
if 
Po 
= 
‘ 


ing the 


acts the 


sequent 
anti- 
> is also 
prevent 
breaker 
repeat- 
nt of a 
it fault 
con- 
he Oper- 
in the 
n. 
- phase 
OS 110- 
 three- 
eaker is 
ts own 
ulators, 
on the 
trast to 
66-kV 
e elec- 
pes. «to 
higher 
ch that 
to sur- 
tchgear 
screens, 
ence is 
operat- 
non to 
e-phase 
ing ac- 
m com- 
Manism, 
servoir 
ied en- 
Ociated 
reaker, 
r mote 
t place 


current 
ounted 
djacent 


nerally 
circuit- 
tubular 
ulating 


December 3, 1943 


aterial is contained in a 
bai.clised-paper tube with open- 
ings in the plates oppos.te the 
vents. 

‘he operating mechanism, be- 
ing at line potential, is supplied 
wi) its compressed air through 
baicelised - paper tubes in. a 
pevestal insulator, and on this 
account an air dryer is pro- 
viced and a small amount of 
dry air is passed continuously 
through and round the bakelised- 
paper tubes to ensure that 
condensation in and on them is 
prevented and their electrical 
properties are fully maintained. 

As in the lower-voltage switch- 
gear, a loose handwheel is pro- 
vided for manual operation, the 
only difference being that each 
single-phase unit is operated 
separately; and the turbulator 
is similarly removable, but with 
the assistance of portable ladders 
and a portable hand jib. Inter- 
locks are provided,: generally 
similar to those for the lower 
voltages. 


It is necessary to avoid sustained electrical 
stress across a small-oil-volume circuit-breaker 
when it is open; since electrical stress increases 
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with increasing system voltage, 
the measures that must be taken 
are more stringent at higher 
voltages than at the lower ones. 
At 33 kV and 66 kV an open 
circuit-breaker should be iso- 
lated by means of isolating 
switches, either automatically 
or by hand, soon after tripping. 
At 110 kV and 132 kV, the 
stress is such that it is desirable 
to eliminate it, even for short 


Post-type current transformer of 
small oil volume for class-OS gear 


periods. For this purpose an 
automatic series air-break switch 
is included as an integral part 
of the unit, arranged not only to 
isolate one side of the circuit- 
breaker immediately after the 
oil-break contacts open but also 
to short-circuit the oil-break so 
that electrical stress across it is 
automatically eliminated. It 
then forms a visible break in the 
circuit; it does not, however, 
perform the normal function of 


isolating and hence isolating switches are 
required on each side of the circuit-breaker. 
A small self-contained electrically-driven 


VOUTAGE CONNECTION 
CIRCUIT- BREAKER 


Class-OS 132-kV circult-breaker 
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air compressor, complete with a storage 
reservoir, and of a capacity suitable for a 
number of local air reservoirs to be kept sup- 
plied, is common to several circuit-breakers. 
In practice it is usually mounted in a con- 
venient place in a station where it may be 
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occasionally maintained. Duplicate com. 
pressor units may be provided, for alternate 
use over fixed periods. 

If required, automatic reclosing arrange. 
ments can be provided for the class-O§ 
circuit-breakers. 


Egham Lighting Contract 


Supply Company’s Appeal 


S we briefly mentioned last week, the House 
of Lords on November 22nd heard an 
appeal by the Egham & Staines Electricity 

Co., Ltd., from a decision of the Court of 
Appeal reversing a judgment by Mr. Justice 
Cassels that the company was entitled to a 
sum of £3,950 from the Egham Urban Dis- 
trict Council under street lighting contracts, 
notwithstanding the black-out regulations. 
Viscount Sankey (presiding), Lord Russell of 
Killowen, Lord Thankerton, Lord Macmillan 
and Lord Wright heard the appeal. 

-A report of the original action was 
published in the Electrical Review of March 
6th, 1942 (page 310) and the Council’s appeal 
was dealt with in our issue of June 26th, 
1942 (page 816). 

Mr. H. J. Wallington, K.C., for the com- 
pany; said that his clients brought an action 
to recover money under three agreements by 
which they undertook to install and maintain 
street lamps and to maintain an efficient and 
adequate supply of electrical energy to light 
these lamps. In consequence of the operation 
of the Lighting (Restrictions) Orders none of 
the lamps had been lighted since September 
Ist, 1939. Each of the agreements contained 
a force majeure clause in the following 
terms : 

“Lastly it is hereby agreed that no 
default by the company under this agree- 
ment shall render the company liable in 
damages if and so far as such default shall 
arise or be occasioned by reason of fire, 
frost, accident, strikes, lock-outs or com- 
bination of workmen, or cessation or 
restriction of work by workmen, or from 
any other unavoidable cause over which 
the company has no control. Provided 
always that all payments under this agree- 
ment by the Council shall abate in the same 
proportion as the supply shall be curtailed 
by reason of any event provided for in this 
clause.” 


Proviso or Substantive Term ? 


Mr. Wallington sa‘d that the first question 
for their Lordships was whether the latter 
words in the clause were a real proviso, as he 
submitted, or whether the Council was right 
in its conténtion that they contained a sub- 
stantive term of the agreement. The Court of 


Appeal took the view that the words consti- 
tuted a substantive term of the agreement «nd 
operated so that the company was not enti'led 
to recover anything since the beginning of 
September, 1939. 

_ The lighting of the streets in Egham was 
under the control of the Urban District 
Council. That covncil had the power to 
light the streets though it had no obligation 
to do so. The company had no right to light 
the streets. It contracted to provide and 
maintain lamps and supply electricity? and it 
was not only willing but ready to do it. If 
the authorities decided at 3 o’clock one 
afternoon to terminate the blackout the lamps 
could be lighted that evening in accordance 
with the terms of the contract. 


“No Default by Company ” 


Answering Lord Thankerton, Mr. Walling- 
ton said that he thought it was agreed that 
the blackout was an unavoidable cause over 
which the company had no control. That 
raised a second point. Even if it were thought 
that this clause was a substantive term of the 
agreement, he submitted that it was not the 
company but the Council which was prevented 
from lighting the lamps. There was no default 
by the company. 

Lord Russell of Killowen said that what 
the proviso said in effect was that although the 
company should not be liable in damages if 
it were in default through an unavoidable 
cause it would in that event not be paid. It 
did not qualify what had gone before. It was 
an addition. 

Mr. Wallington said his submission was 
that there had been no default and therefore 
the proviso did not come into operation. 
He did not dispute the fact that the supply 
was curtailed, but the curtailment was not the 
fault of the company. The company had no 
right to light the streets. The Council had the 
sole right to authorise the switching on of the 
lights. The company supplied the switches 
and kept them in order. There was no default 
on its part and he submitted that the appeal 
should succeed. 

Mr. Cecil Havers, K.C., who appeared on 
behalf of the Council, was not called on to 
argue and, as stated, their Lordships 
reserved judgment. 
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Synchronous Turbine 
Governing 


Investigations that should Interest Designers 


HE control of the speed of a machine by 

comparison with the speed set by some 

device rotating or oscillating at a rate 
which is substantially constant (synchronous 
governing) has been used to maintain con- 
stant speed in small motors to an accuracy of 
some few parts in a million. Experimental 
work in the University of Durham has indi- 
cated the possibility of applying the same 
principle to machines of * sane large power. 

Suppose that the shaft o 
aturbine, the speed of which 
is to be kept at a constant By . J e C. 
value, carries a disc which 
rotates in a plane parallel to 
that of another disc which 
is driven by some source of 
standard speed and suppose 
further that the throttle 
valve of the turbine is con- 
trolled in such a way that 
the amount of steam passing ; 
the valve is proportional to the angular dis- 
placement between the two discs, then the 
turbine torque can be written C © where C is 
aconstant and @ is the angular displacement. 

The turbine possesses inertia and a torque 
is therefore required to change its speed so 
the equation of motion of the rotating parts, 
taking the standard speed as datum, becomes 
where I is the moment of inertia in kg.-metres? 
+981, and Ty is the external torque im- 
posed on the turbine by the load it is carrying. 
Suppose now that the torque Tq is suddenly 
applied to the unloaded turbine: the equation 
will represent the resulting motion referred 
to the standard speed. The solution of the 
equation for this condition 

Ta «. ) 
(1 Sin y 
shows that a sustained harmonic oscillation is 
set up about the standard speed, its maximum 
amplitude being T/C; and that the main- 
tained speed has an average which is equal to 
the standard speed. 

To apply this type of governing to an 
actual turbine, let us suppose that one of 
the bevel wheels of a differential gear 
is driven at the standard speed and the 
other by the turbine, then the deflection of 
the cage will be proportional to the angular 
separation between them, so the cage can be 
used to operate the throttle. Alternatively, 
if the speed standard be made to generate 
three-phase currents of ‘standard frequency 


D.Eng., M.I.E.E. 


(Professor of Electrical Engineering, 
King’s College, Newcastle) 


Abstract of chairman’s address to 
the North-Eastern Centre of the 
Institution of Electrical Engineers 


they may be applied to the armature of a 
small alternator which is free to rotate about 
the alternator shaft while the field magnet of 
the alternator is driven by the turbine. The 
deflection of the armature will then be equal, 
since it is free to rotate, to the angular 
separation between the field magnet and the 
armature field generated by the standard 
frequency. The latter arrangement has b2en 
used in my experiments, the throttle being 
geared to the armature of 
the small alternator. 

A governor can then be 
constructed which will 
maintain an average speed 
exactly equal to the stand- 
ard speed, but which in- 
troduces an_ undesirable 
cscillation. How may the 
litter be eliminated ? The 
dynamical equation gives 
kas the hint when a damping 
term is introduced so that 

The second term on the left represents a 
torque proportional to the velocity acting in 
such a sense as to reduce the velocity and the 
solution of the equation, if b S 2 /CI, 
shows that under either of these conditions 
the standard speed is regained (after an 
initial disturbance due to the application of 
Tq) without oscillation. For the quickest 
return to the standard speed the condition of 
critical damping (b = 2 +/Ci) applies. 
Therefore, taking fixed values of C and I 
and b = 2 Ci then :— 
Displacement : ) 

O=T,/C (1 +tyey*—e”) —b ~,/ 


Prescott, 


Velocity : 

6=Ty/I (ter) 

Maximum displacement : @max. = Ta/C_ 
Maximum velocity : Omax. = Ty/eVCl = 

368 Ta//CI 
all referred to the source of standard speed as 
datum. 

Now for a mechanism which will introduce 
the damping term, let the cage of the differen- 
tial gear, or the armature of our small alter- 
nator, drive a pump which delivers oil to a 
cylinder closed by a spring controlled piston 
and provided with a “ leak.”” The pressure 
on the piston, and therefore its movement, 
will be proportional to the speed of the oil 
pump, since it is pumping against a leak, and 
thus proportional to 6. Suitable linkage 
will transmit the piston movement to the 
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throttle, adding it to the movement propor- 
tional to © in equation (1) thus realising 
m2chanically equation (2). 

Tests were made with this governor on an 
8-HP petrol engine, loaded by a DC generator 
able to absorb its rated output at and 
about 2,400 RPM: The moment of inertia of 
engine and generator together was 0-415 kg.- 
metres? and the value of C was adjusted to 


‘ 
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L J 
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Velocity and displacement curves 


give C = 0-0465 kg.-metres/radian while the 
damping was brought, by adjustment of the 
leak in the oil cylinder, to the critical value 
b = 0-088 kg.-metres/rad/sec. The velocity 
and displacement curves for the application 
and removal! of a load of 6-45 kW are shown 
(fig. 1) with the calculated values of @max 
and @max for comparison. The standard 
speed was 2,400 RPM and the unloaded 
position has been taken as the datum for the 
angular deflection. é 

Notice that a change in load is accompanied 
by an instantaneous change in speed (rapidly 
becoming zero) and a permanent change in 
angular displacement (about 10 revolutions in 
this case).. Revolutions are lost when load 
is applied, but they are regained when it is 
removed. 

The performance of this synchronous 
governor may be compared with that of the 
centrifugal governor. With the latter, extra 
steam can only be admitted if the orbit of the 
governor pendulums is reduced. . This reduc- 
tion can only take place when there is a fall in 
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speed; thus an increase in load, demanding § 6 
extra steam, can only be met if the speed falls by 
and the reduction in speed will persist so !ong J ze 
as the increased load is applied. It is true that be 
this variation can be eliminated (thereby bring. § m 
ing the speed on load back to the unloaied § m 
speéd) by adjustment of the governor linkage, m 
but this is generally effected manually, being 
beyond the capabilities of the centrifugal § ne 
governor itself. With the synchronous § ne 
governor the demands of increased load are § be 
met by a ‘temporary deviation in angular § C2 
velocity and by an angular deflection co. § fo 
terminous with the application of the load, J pe 
If the synchronous governor functions at all, § ne 
it must operate to preserve the standard speed bu 
under all conditions of steady load; under & tio 
load variation the necessary throttle adjust. If 
ments are finally achieved by changes of § or 
angular position. vel 
Power for Governor 
The power that is required for the opera- 
tion of the synchronous governor is de- 
rived partly from the source of standard 
speed and partly from the machine being con- § ‘2 
trolled (the turbine say). If T, is the torque § [0 
which must be provided by the small alternator § ™ 
(or the cage of the differential gear) to operate B °P 
the throttle and w, is the angular velocity of § 2° 
the armature, then the power absorbed by the — W@ 
governor is If ws is the angular 
velocity corresponding to the standard speed, § SP‘ 
then the power taken from that standard 
source is Tgws, of which Tywg is utilised by 3° 
the governor gear and Ty (ws—w,) passed tha 
over to the turbine. Since (ws—w,) is the ™ Wh 
angular velocity of the turbine w: (say) the tha 
power received by the turbine from the source duc 
of standard speed is Now Tgw, = T; the 
(ws—at) and will always be positive; thus 4" 
when o > ws then T, must be negative; '0F 
and positive when ws > Thus, when the !0 
governor acts to correct a fall in speed power B W° 
is passed from the standard source to the 17 
turbine and when it resists a rise a reversed I 
power transfer takes place. a 
Damping Torque the 
Two further factors remain to be considered. § act: 
The first is the. magnitude of the damping § ing 
torque which can be applied when removing § rep 
full-load torque from the governed machine. B C . 
Re-arrange equation (2), keeping the terms} 6.3 
which refer to the throttle opening on one side, & jf ¢; 
and assume that Tq now represents the full cas, 
load. torque; then b6 + CO = Ty — I6.B 1-0: 
The maximum value which the left-hand side J ag , 
can attain with 6 positive is Tq (for ass) 
6 zero) when the velocity 6 is the maxi to : 
mum. If when conditions are_ steady, hap 
with 6 = 6 = © and © = — a one 
removes Tg one can always satisfy the equa § kg.. 
tion b6 + (0 @) = 16 so longs 4 


| 7 
| 
DISPLACEMENT 
2,500-1 10 
2,400 
2,300 
2,100 
Fig. 2 


943 


anding 
ed falls 
$0 long 
ue that 
bring. 
loaded 
inke ge, 
being 
rifugal 
ronous 
ad are 
ingular 
On 
e load, 
at all, 
1 speed 

under 
adjust- 
ges of 


re thus 
gative; 
hen the 


1 power 


to the 
eversed 


sidered. 
amping 
moving 
iachine. 
e terms 
ne side, 
the full 

= 16 


December 3, 1943 


6 is positive and until it becomes zero, simply 
by ‘urther closing of the throttle. When 6 is 
zero b6 + CO = Ty, and the throttle must 
be completely closed (neglecting for the 
moment any losses occurring in the governed 
machine) the governor having applied the 
maximum retarding torque which is available. 
After © has passed through zero it becomes 
negative and a further demand is made for 
negative torque, which cannot be satisfied 
because the throttle is now fully closed. 
Calculation shows that the extra demand is 
for 0-153 Tg and during some portion of the 
period during which the speed is falling the 
negative torque is, to that extent, inadequate, 
but up to the point of maximum speed varia- 
tion: the available negative torque is sufficient. 
If one neglects the effects of entrained steam 
or petrol vapour the maximum angular 
velocity will not exceed the value calculated 
for critical damping, which is Omx = 
Effect of Entrained Steam 


The second factor is the effect of the en- 
trained steam in a turbine cylinder. Figures 
for a 25,000-kW turbo-alternator having a 
moment of inertia of 5-2 x 10* kg.-metre?, 
operating with a centrifugal governor at a 
nominal speed of 3,000 RPM, when full load 
was suddenly thrown off, were :—governor 
valve closed completely in 1-08 sec., maximum 
speed mse 8-6 per cent., time taken to reach 
maximum 4-3 sec., final steady speed rise 
3:5 per cent. Neglect losses and assume 
that the governor valve had completely closed 
when the speed had risen by 3-5 per cent. so 
that the subsequent rise of 5-1 per cent. was 
due to the entrained steam. Assuming that 
the acceleration was constant between 3-5 
and 8-6 per cent. rise, I find that the average 
torque due to the entrained steam was 2:62 x 
10* kg.-metres which, acting alone for 1-08 sec., 
would cause an increase in angular velocity of 
1-7 per cent. ' 

Let us try to design a synchronous governor 
to close the valve completely in 1-08 sec. 
Assume a 3 per cent. rise of speed due to 
the full load torque of 8-1 x 10° kg.-metres 
acting alone and design for the critical damp- 
ing condition, b = 2 /Cl. A 3 percent. rise 
represents @max. = 9°43 rad./sec., making 
C= 1:9 x 10? kg.-metres/radian and b = 
6:33 x 10? kg.-metres/rad./sec. Assume that 
if the throttle closes in the same time in each 
case the initial rise in speed during the first 
1-08 sec. will be the same with the synchronous 
as with the centrifugal governor and, further, 
assume that the rate of rise will be uniform up 
to 3-5 per cent. over speed. What then will 
happen to the synchronous governor after 
1:08 sec.? The angular velocity will be 11 
radians per second and b6 will be 6:96 x 10* 
kg.-metres ; the angular displacement © will be 


+ X 108 = 5-94 and CO will be 1:132 x 
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10%. The total negative torque introduced 
by the governor will therefore be 8-092 x 10# 
kg.-metres, but the full-load torque is 8-1 x 
10* kg.-metres, so the throttle must have closed 
completely in just over 1-08 sec. Thus the 
maximum rise in speed (8-6 per cent.) will be 
the same as it was in the case of the centrifugal 
governor. There is this important difference, 
however; with the latter there is a permanent 
speed rise of 3-5 per cent. while with the syn- 
chronous governor the permanent speed rise 
is, of course, zero. 

With the simple synchronous governor 
so far considered a certain number of 
revolutions are gained, or lost, under changes 
ofload. Is it possible to eliminate this angular 
deviation and to make the governing syn- 
chronous with regard to displacement as well 
as velocity? By analogy, think of the rotating 
parts of my petrol engine as the balance wheel 
of a watch restrained by hair spring to give the 
C term and immersed in oil to give the b 
term of equation (2). Now apply a torque 
Ta to the wheel so that is deflected. How can 
this deflection be brought to zero without 
removing Ty? The answer is “wind back 
(against the deflection) the end of the hair 
spring which is attached to the watch frame by 
acertain angle « (say): thus I6 + b6 + CO + 
Ca = T, in which 6 and 6 as well as © 
can be zero for a finite value of Ty. 

To find an expression for « in terms of © 
it is helpful to consider the type of curve of © 
against time which one expects to obtain. 
Before the load-change begins © must be 
zero; when conditions are steady after a load 
variation one wants © to be zero again, but 
between the two zeros © may be expected to 
rise to the maximum and then decline, thus 


agp the area under the curve, is only zero 


or the first zero of © and has a finite value 
for the second. So, including a constant, 


write @ = aj/@dt and one gets the hom 
genous equation . 
16 + b6 + CO = Ca[Odt = Ty 


What is the meaning of « = af Odt ? 


Differentiate to get = a® which implies 
that the rate at which one winds back the’ 
anchorage of the hair spring must be propor- 
tional at all times to the deflection © of the 
balance wheel; or, translated into the terms 
of my petrol engine, the throttle must 
experience an opening or closing action at a 
speed which is proportional to the angular 
deviation of the engine shaft relative to the 
source of standard speed, added to the other 
movements required by equation (2). It 
remains to devise mechanism which will 
realise these conditions. 

Let the throttle opening be controlled in 
part by a friction wheel whose axis is parallel 
to and vertically above the diameter of a 
horizontal disc rotating at constant speed. 
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The speed of the wheel when driven by the 
disc will be proportional to its radial distance 
from the disc’s centre. If now it is arranged 
that this distance shall be proportional to the 
movement of the armature of the small alter- 
nator one will have the condition required 
that the rate of throttle opening is in part 
proportional to the displacement of the engine 
shaft. It is the kinematic principle that was 
used by Prof. J. Thomson in his planimeter. 

The form of solution of equation (3) 
depends on the values of the roots of IA? + 
ba? + CA + Ca = 0. The case which is 
most useful is that in which the three roots 
areequal. This is the analogue of the critical 
damping case in equation (2) and implies 
that, after a disturbance, the most rapid return 
to steady conditions without oscillation of the 
angular deflection is secured. 

For this condition, taking fixed values of 


Cand I, b = v3Clanda 


Displacement © = T,/2I - 
Velocity 6 = Tq/2I (2t +At?) ert 31 
Max.displacement @max.= 6 Tq/Ce?=:812 T,/C 


Max. velocity @max. = = Cr’ 
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In fig. 2, records for the petrol engine are 
shown. The value of the constant “a was 
rather less than that required for the case 
of equal roots, making the return to steady 
conditions somewhat more sluggish than 
need be. 

In discussing the principles of synchronous 


to particular machines and as applied through 
particular mechanisms, hoping to gain in 
clearness what I sacrifice in generality, but | 
believe that the principles which I have 
enunciated must form the basis of all success- 
ful attempts to apply this type of governing to 
any type of machine. I have described its 
experimental application to a small peirol 
engine, but I have tested it and found it 
satisfactory when applied to a DC shunt 
motor, in which type of machine the negative 
torque that is available is always more tlian 
adequate. 

I have also tried, by calculation, to predict 
theload-sharing properties of turbo-alternators 
governed in this way; it appears that they 
should behave in much the same way as they 
would under the control of centrifugal 
governors. I hope to be able to publish the 
results later. 


Oscillograph Recording 
Details of Photographic Methods 


HE technique of recording cathode-ray 
oscillograph traces was the subject 
chosen for the November meeting of 

the Ass6ciation for Scientific Photography, 
the speakers being Mr. W. Nethercot (E.R.A.) 
and Mr. N. Hendry (Rotax, Ltd.). Mr. 
Nethercot’s paper dealt with the recording 
of high speed transient phenomena by 
hot cathode glass-bulb tubes and examples 
were shown of wave-forms of 20 Mc/s and 
over. In single transient recording the beam 
traverses the screen once only and the 
exposure time of the film is therefore deter- 
mined ‘by the duration of the glow from the 
screen, since the actual traverse time may be 
only a fraction of a microsecond. 
Photography by direct contact of the film 
with the screen has so many ‘disadvantages 
that it is only suitable for transients of simple 
wave-shape when blurring of the trace and 
curvature of the screen do not affect the result 
appreciably. The most satisfactory method 
is by means of a camera specially designed 
for daylight recording if necessary, and 
capable of using both slides and roll film. 
Negatives of useful dimensions can be 
obtained from a 5} in. tube with a lens of 
2 in. focus. Recent experiments have been 
made with a 2} in. focus f-1 Jens with the 
glass surfaces coated to reduce reflection losses. 
It is suggested by the author that since 
the majority of the light emitted from a blue- 


screen tube (the optimum material for 
recording) is in the blue-violet region, it 
would not be necessary to use an achromatic 
lens, and also that the corrections necessary 
for a high-grade camera lens would not be 
required for oscillographic recording at a 
fixed distance. It had been found that the 
best results were obtained with Ortho 
emulsions, such as the Kodak R.55 film, 
or Ilford 5.G.91. With panchromatic films 
the glow of the tube cathode frequently 
caused fogging on the centre of the record. 

Optimum development is given by a 
maximum speed and contrast developer 
such as the Kodak D.19.b. or Ilford I.D.2, 
4 to 5 minutes at 65 deg. F. giving maximum 
density with no fog. An appreciable increase 
in negative density can be, obtained by 
using a uranium intensifier. 

Mr. N. Hendry, in dealing with the require- 
ments of both cameras and tubes for recording 
pointed out that small changes in the setting 
of the brilliancy control make large differences 
in the apparent recording sensitivity due to 
change in special emissivity of the screen 
with beam current. For many purposes, 
particularly where the reproduction of records 
is not required and the highest speed is not 
necessary, recording paper is as satisfactory 
as film and more economical. He described 
two methods of intensification which give 
good results, 
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Comprehensive Planning 


The Tennessee Valley Authority 


N a foreword to a new book by Dr. 

Julian Huxley on the Tennessee Valley 

Authority* Mr. J. G. Winant, the United 
States Ambassador, shows that while the 
earliest conception of the Tennessee Valley 
Authority may have been due to the 
recognition that the development and 
distribution of ‘electricity had become an 
essential of life in modern communities, the 
scheme goes far beyond this and embraces 
flood control, soil erosion, afforestation and 
distribution of industry. It was the need for 
Federal action for such purposes that 
provided the statutory justification for the 
provision of electric power. 

In area the Tennessee Valley is some 
42,000 sq. miles, or about four-fifths of that 


in promoting navigation as well as providing 
electricity; these range from under 4 mile to 
over 14 miles in length and from 72 to 160 ft. 
in -height. On its tributaries are a further 
eleven dams of up to nearly 14 miles long 
and about 300 ft. high. Collectively the dams 
are said to represent a total of major 
engineering work greater than that involved 
in the Panama canal and several times as 
large as'Grand Coulee or Boulder Dam. 

At all these dams generating stations have 
been completed or are approaching com- 
pletion. The aggregate capacity of plant 
installed or approved comes ‘to over 2 million 
kW, with a further 4 million kW ultimately 
projected, giving the second most extensive 
generating scheme in the United States. 


The T.V.A.’s Wheeler Dam from the south-west 


of England and Wales. It was generally ina 
backward state of development and had a 
population of only about 2} million. It 
contains, however, the Muscle Shoals nitrate 
works, built in 1918, which is once again 
producing explosives, and works for the 
extraction of aluminium. The T.V.A. is run 
by a board of three directors appointed by 
the President with the consent of Congress. 
There are five main divisions, one of which, 
under a Manager of Power, consists of three 
departments—engineering and construction, 
operations and utilisation. 

Along the main course of the Tennessee 
River (600 miles) are nine dams which help 


*“T.V.A.: Adventure in Planning.” By Julian Huxley. 
Pp. 142 ; figs. 158. Architeccural Press, Ltd., 45, The 


Avenue, Cheam, Surrey. Price 8s. 6d. 


Six stations (with a total capacity ultimately 
of 590,000 kW) have been in existence for 
some years, and were purchased from com- 
panies. Of these Wilson Dam, with an 
ultimate capacity of 444,000 kW, is the 
largest station possessed by the Authority, 
which has eight others of more than 
100,000 kW. 

The T.V.A. does not carry out retail 
distribution except for 5 per cent. of its 
output, which is supplied to a few rural areas 
and in special cases, though it supplies power 
(37 per cent.) direct to large industries such 
as Alcoa, the aluminium company. It gives 
bulk supplies to some companies (11 per cent. 
of output), but nearly half of its power goes 
to seventy-eight municipalities and thirty- 
eight rural co-operative associations. The 
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revenue from the sale of electricity, which 
was $1 million in 1938, rose to more than 
$21 million by 1941. The total output in 
1941 was 40 per cent. higher than in the 
previous year,. reaching nearly 5,000 
million kWh. 

Dr. Huxley considers that the original aim 
of providing a ‘‘ yardstick ’’ to measure the 
relative efficiency of public and private 
undertakings was unfortunate because it was 
too static. The real value of the T.V.A. 
experiment has been, he states, in demon- 
strating the elasticity of everything connected 
with electricity supply; low rates bring more 
use and this in turn lowers cost per kWh. 
Since the T.V.A. began to operate on a large 
scale (1937) the rate per kWh for residential 
consumers has been just over 2 cents com- 
pared with the 1-5 cents of the Ontario 
system. In 1939 the United States average 
was 4 cents, but that for the local companies 
only 3 cents. 

Average residential consumption by T.V.A. 
consumers rose from 600 kWh in 1933 to 
nearly 1,450 kWh by 1940. Between 1933 


ELECTRICAL REVIEW 


December 3, 1943 


and 1939 the average for the United States 
rose from 600 to about 900 kWh per con- 
sumer, and that of local companies (whose 
revenue has increased by 25 per cent.) from 
750 to 1,350 kWh. In 1940 sales of electrical 
appliances per residential consumer averayed 
$32 for the whole country but $46 for the 
Tennessee Valley. The rate drops to 0:15 
cents per kWh for larger power users and 
every reduction of 0-1 per cent. in the price 
affects the cost of producing aluminium 5y 
$24 per'ton. 

Investment costs which had reached a tcial 
of $530 million in 1941 for the entire scheme 
are allocated as to 54-8 per cent. to electrici'y, 
21-8 per cent. to navigation and 12-9 per cent. 
to flood control. The return for the electrical 
undertaking in 1941 was 4-4 per cent., taking 
depreciation at 3 per cent. 

About half of the pages of the book «re 
given over to photographs, of which neatly 
one-third are of electrical interest. Electrical 
matters occupy ten out of the seventy pages 
of text, which include a three-page T.V.A. 
bibliography. 


RECENT INTRODUCTIONS | 


Notes on New Electrical and Allied Products 


Voltage Reducer 


NON-INDUCTIVE radio mains “ voltage 

dropper *’ is announced by Metway ELEc- 

TRICAL INDusTRIESs, LTD., King Street, 
Brighton, for taking the place of whatis commonly 
called a line cord resistance, which serves to 
reduce the mains voltage to the value required 
for the receiving set. 

It is made up of wire of 750 ohms, suitable for 
passing 0-3A, wound on a strip of mica and 
provided with a loop slider for. adjustment of 
output; additional sliders can be supplied. 


‘The wound element is contained in a strong 


porcelain housing, which affords protection and 
allows of free ventilation; it is arranged for 
either -verti- 

cally or horizontally, or 
it may be fixed at the 
back of the radio set. 


Belt Vulcaniser 


The operational effi- 
ciency of rubber-covered 
conveyor belts can be 
maintained with the aid 
of a Frost vulcaniser 
made for the purpose by 
KAUTEX (PLASTICS), 
Ltp., Elstree Way, El- 
stree, Herts. The rubber 
surface of. the defective 
area can be cut away 
and the fabric core 
“stepped” to receive the reconditioning 
material, which is vulcanised in position without 


‘dismantling, so avoiding the expense and in- 


convenience of delay. An area of up to 80 
sq. in. may be dealt with in a single operation, 


either superficially or foundationally, and the 
relatively low temperature which is employed 
: ors likely to impair the characteristics of the 

elt, 

The cast-iron vulcanising platen has carefully 
machined surfaces and two insulated handles 
for lifting it when hot. The resistor wire 
elements are totally embedded in refractory 
cment; under thermostatic control they 
consume less than one-third kWh per hour. A 
detachable plug connector is provided and the 
appliance can be operated from the normal 
mains supply. No single part. of the vulcaniser 
weighs more than 33 Ib. 

The press is made-up of two welded frames of 
channel steel, drawn together by swivel bolts 


Vulcanising press for reconditioning rubber-covered conveyor belts 


with capstan bars, thus uniformly distributing 
four-point pressure. An adjustable insulated 
hardwood table slides in the lower frame below 
that part of the conveyor belt which is being 


repaired. 
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ELECTRICAL REVIEW 


Distribution Proposals 


Power Companies’ Memorandum 


of Electric Power Companies made 

public a memorandum upon the elec- 
tricity supply industry which it has submitted 
to the Minister of Fuel and Power. In this 
proposals are put forward for the future 
organisation of electricity distribution and the 
Electricity Commission. 

The memorandum is prefaced with a long 
introductory section in which the Association 
stresses that distribution only is covered, 
generation having already been dealt with in 
a comprehensive way. The origin and 
development of power companies are de- 
scribed briefly and it is mentioned that the 
companies in the Association and their 
associated undertakings have areas of supply 
embracing about two-thirds of England, 
Scotland and Wales, largely of a rural 
character. They own and operate nearly a 
half of the plant (8,658,000 kW in 1939—now 
considerably more) installed in ‘* selected” 
generating stations and the latter are amongst 
the most modern and efficient in the country. 


An Efficient Industry 


Wartime proposals and discussions are 
then traversed and attention is given to the 
excellent progress made by the electricity 
supply industry in recent years, which leads 
to the claim that in the discharge. of its 
obligations to consumers and to the country 
it has satisfied an exacting standard of 
efficiency. It is stated that ‘‘the industry 
has complete confidence that it will be able, 
in the post-war period, to continue its pro- 
gressive and enterprising policy and to play 
an essential part in any planning schemes for 
streets, houses, factories and other premises.” 

In the course of a reference to the studies 
of the Williamson, Weir, McGowan, Cooper 
and Sankey Committees, the memorandum 
quotes the opinion of the McGowan Com- 
mittee that most of the holding company 
groups in the electricity supply industry had 
operated efficiently and had done good work 
in extending the use of electricity in their 
areas. Regarding the Sankey Committee on 
holding companies, it is submitted that any 
question under this head is one for general 
company legislation and the public utility 
companies should not be subjected to 
separate treatment. 

The organisation and operation of the 
Electricity Commission are referred to and 
then lengthy consideration is given to the 
views of the McGowan Committee upon 
reorganisation of distribution. Emphasis is 
laid on the Committee’s opinion that a 
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scheme involving the vesting of all under- 
takings in regional boards must result in a 
serious and unnecessary dislocation of the 
supply industry. 

The Association recordstits agreement with 
the views of the McGowan Committee that 
in any reorganisation there should be a 
substantial reduction in the number of under- 
takings by the substitution where appropriate 
of larger and more economic units; pre- 
vention of the splitting up of comprehensive 
undertakings in consequence of the exercise 
of rights of purchase by local authorities; 
and elimination of duplicate powers where 
they exist in the same area. Agreement is 
also expressed with the McGowan Com- 
mittee’s opinion that the existing arrange- 
ments with regard to the London companies 
should not be disturbed except in so far as 
the amalgamation of the companies was 
concerned. 

It is claimed that it has been the Govern- 
ment’s intention to act upon the report of the 
McGowan Committee subject to certain 
modifications. 

The report of the Cooper Committee on 
water power in Scotland is quoted to show 
that that Committee did not favour a scheme 
for acquiring and merging in a public .cor- 
poration all the existing Scottish under- 
takings. The recommendations with regard 
to electricity supply reorganisation in the 
report of the Scott Committee on land 
utilisation in rural areas are considered to 
have been outside the. scope of that body’s 
terms of reference. 


Summary of Scheme 
There follow the Association’s proposals 


Tegarding the future of the industry. It is 


maintained that investigations by. the 
McGowan and Cooper Committees have 
shown the undesirability of revolutionary 
changes and there is thought to be no urgency 
for immediate legislation. After the war, by 
agreement between the Minister of Fuel and 
Power and the industry as a whole, improve- 
ment might proceed generally on the lines 
recommended. by the McGowan Committee 
subject to various amendments set out later. 

The first step should be the suspension of 
local authorities’ and other bodies’ purchase 
rights, but this should not prevent the 
voluntary acquisition or amalgamation of 
undertakings. The Electricity Commissioners 
should delimit suitable Electricity Districts and 
appoint a Scheme Committee representative 
of authorised undertakers for each district to 
prepare a draft scheme for the improvement 
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of electricity distribution in the district in 
accordance with the McGowan Committee’ s 
recommendations. 

Should a Scheme Committee fail to prepare 
a scheme, it should forward to the Commis- 
sioners any plans prepared by members or 
groups of the Committee or any undertaking 
in the district; thereupon the Commissioners 
should prepare a draft scheme for the district. 
The Commissioners should be empowered to 
make any scheme, with or without modifica- 
tion, but should not make any other than an 
agreed scheme without holding a_ local 
inquiry. The Ministry of Fuel and Power 
should be empowered to confirm such 
schemes but not without holding a local 
inquiry if interested parties desire this. 
Confirmed schemes should be subject to 
Parliamentary approval. 


Basis of Purchase Price 


Proposed legislation should prescribe the 


basis of the purchase price for the acquisition 
of any undertaking under a scheme. This 
basis should not disadvantage local authorities 
as against companies, or vice versa; it should 
not be less favourable than the terms pre- 
scribed in an undertaking’s Act or Order; 
and it should have due regard to loss of 
profits during the unexpired period of 
franchise. Disputes should be referred to 
an independent tribunal. 

Standard forms of tariffs should be aimed 
at. Complete uniformity of charges is not 
considered possible, but might be achieved 
in an Electricity District. Retained under- 
takers should be obliged to standardise 
voltages and systems to an extent and within 
a period determined by the Commissioners. 

Legislation should provide in the case of 
retained undertakings for the application of 
a sliding scale relating prices to costs and 
charges, including a reasonable return on the 
capital employed. It is mentioned that a 
considerable measure of agreement was 
reached by the industry and the Commis- 
sioners in earlier discussions but final adjust- 
ment had been deferred by reason of delays 
in introducing legislation on the basis of the 
McGowan Report. 

All retained undertakers should be obliged 
to submit proposals periodically to the Com- 
missioners for the development of domestic 
electricity and lighting supplies in any part of 
their areas where there was a demand and a 
prospect of a reasonable return.. Power 
should be given to the Commissioners to 
require the execution of the necessary ex- 
tensions within suitable limits. 

The Commissioners should appoint a 
Local Committee in each area to consult 
with the retained undertakers on matters 
affecting development and prices. This 
committee would be representative of local 
authorities who are not authorised under- 
takers and consumers and should have power 


December 3, 1943 


to initiate applications to the Commissioners 
regarding such matters. 

As the present system of valuation and 
rating has been held to be inimical to develcy- 
ment it, should be reviewed with a view to tie 
removal of anomalies and the establishment 
of a more equitable basis of valuation. 

Pension schemes should be made coin- 
pulsory on all retained undertakers unless 
the matter is adequately dealt with by general 
legislation, and provision should be made for 
compensation for any deprivation or worse:- 
ing of employment as a result of the carrying 
out of the proposals. 

Finally, the proposed legislation shou!d 
include various provisions recommended by 
the McGowan Committee on such matters 
as wayleaves, public supplies by unauthorised 
undertakers and the consolidation of the 
numerous Electricity Acts into one up-to-date 
enactment. 

Both the McGowan and the Cooper 
Committees recommended that all under- 
takings should ultimately be publicly owned. 
The memorandum states that should Par- 
liament decide that retained undertakings 
should be liable to purchase by some form 
of public authority the prescribed period 
should not be less than fifty years and all 
undertakings should be purchasable at the 
same date to avoid confusion. The fifty-year 
date should be optional and the period 
extensible if deemed expedient. 

The Association maintains that the adop- 
tion of its proposals would avoid serious and 
unnecessary dislocation, encourage the pro- 
gressive and enterprising policy which the 
industry has always adopted and secure the 
objectives indicated by the Minister of Works 
and Planning in June, 1942. 


The Electricity Commission 

The last section of the memoranda makes 
proposals regarding the Electricity Com- 
mission. In view of the Commission’s 
extended duties it is suggested that the number 
of Commissioners should be raised to five, 
the maximum permitted under the 1919 Act. 
At the same time the staff should be 
strengthened and reorganised and should not 
be subject to Civil Service conditions and 
rates of pay. 

The Commissioners should have the assist- 
ance of an advisory committee appointed by 
the Minister of Fuel and Power, after con- 
sultation with the electricity supply associa- 
tions, with regard to the delimitation of 
Electricity Districts and the other matters 
dealt with in the memorandum. The Com- 
missioners should be required to state reasons 
for any decisions which they may make and, 
if necessary, when legal questions are in- 
volved, state a case for the opinion of the 
Courts. 

An appendix shows ‘the membership of the 
Association to comprise the following com- 
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panies :—Clyde Valley, Cornwall, Derbyshire 
and Notts; Fife, Galloway, Grampian, 
Lancashire, ‘Leicestershire and Warwickshire, 
London Power Co., Lothians, Metropolitan 
E. S. Cg., North-Eastern E. S. Co., Northmet, 
North Wales, Scottish Central, Shropshire, 
Worcestershire and Staffordshire, South 
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Wales, West Kent (County of London Co.), 
and Yorkshire. The-following are associate 


members :—Mersey, Midland Electric Cor- 
poration, Northampton E. L. & P. Co., 
Wessex, and West Gloucestershire. 

A further appendix gives statistics relating 
to the electricity supply industry. 


Nikola Tesla 


Commemoration Lecture at the I.E.E. 


T a special meeting of the Institution of 
Electrical Engineers, which was held on 
the afternoon of November 25th, to 

commemorate the life and work of Nikola 
Tesla, the chair was taken by the President, 
Col. Sir Stanley Angwin, and the Yugo-Slav 
Ambassador was the guest of the Council. 
A lecture delivered by Dr. A. P. M. Fleming 
sketched the life of the Serbian inventor and 
gave an account of his experimental work, 
which was illustrated by lantern slides and 
by a reproduction of the demonstrations 
given by Tesla himself before the Institution 
fifty-one years ago. 

Dr. Tesla, who was born on July 9th, 1857, 
was not very strong as a boy. He was 
intended by his parents for the church, but 
his inventive capacity was manifest in his 
early years and he was allowed to follow his 
natural bent, which eventuated in his becom- 
ing a student of the Technical High School 
in Graz and later at Prague. His electrical 
interests were stimulated by having his 
attention drawn to commutation problems 
as a result of observing the sparking of a 
Gramme dynamo first made a few years 
before. This led to his idea of the rotating 
magnetic field and hence of the- polyphase 
induction motor. 


The Three-phase System 

Nikola Tesla’s claim to be the first in this 
field had been disputed, but there could be 
no question as to the value of his pioneering 
work. It was in order to secure more scope 
for his activities that, after a few years spent 
in Budapest and Paris, he went to the United 
States in 1884. Here he worked with Edison 
for a time, but as his views on the future of 
alternating current were opposed to the DC 
predilections of Edison, they parted company. 
His subsequent meeting with George Westing- 
house was a milestone in the history of 
electrical development. George Westinghouse 
acquired Tesla’s patents in 1888 and in that 
year the first commercial three-phase motor 
was built. Five years later the Niagara Falls 
Power Company adopted Tesla’s AC system, 
which was on an altogether larger scale than 
that of the DC competing schemes submitted. 
The Tesla system, as such, had been accepted 
in 1889 for Ferranti’s Deptford scheme. 


Bt 


In 1888 Tesla was impressed by the dis- 
coveries of Hertz and the potentialities 
inherent in high-voltage current at high 
frequencies, in connection with which he 
designed the ** Tesla” coil in 1896. He was 
the first to suggest the practicability of 
disturbing the electrostatic conditions of the 
earth’s surface. In radio he was also the 
first to put resonance to work in tuning and 
to use antenne and close-coupled trans- 
formers. He also devoted considerable 
attention to the possibility of transmitting 
power, providing illumination and controlling 
apparatus from a distance without wires. 

Versatility and Vision 

Although many of his experiments had no 
tangible results, they all illustrated his 
extraordinary versatility, of which his design 
of a steam turbine provided one example. 
His tendency to conceive things on a big 
scale often made it difficult (especially a. 
about 1906) for his contemporaries to follow 
the direction of his aims. During the last 
years of his life, which ended on January 7th 
of this year, he became almost a recluse. 

Tesla was perhaps the foremost engineer 
of his day. Although he seemed careless of 
whether his ideas reached practical fruition, 
there were then many engineers possessing 
the ability to follow up the lines of thought 
he had initiated and there could be no doubt 
that his genius had added immensely to the 
general store of electrical knowledge. He 
was as indifferent to questions of personal 
prestige and of credit for priority for his 
inventions as he was to commercial con- 
siderations ; his chief concern was to 
contribute towards material progress. 

Dr. W. H. Eccles, proposing a vote of 
thanks to Dr. Fleming, said that he regarded 
Tesla as the greatest electrical inventor on the 
roll of the Institution’s members or, possibly, 
in the whole of electrical engineering. To 
indicate Tesla’s active intelligence he drew 
attention to his ability to carry on his work 
in half a dozen languages and to his unusual 
powers of expression in English.‘ He was 
also a poet of considerable merit. He was 
great in imagination, ingenuity and inventive- 
ness as well as in the opportunities he made 
to exercise these qualities. 
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PERSONAL and SOCIAL 


News of Men and Women of the Industry 


is announced by the London Passenger 
Transport Board that as from December Ist 

a revised’ scheme of organisation came into 
operation. This involves bringing the operating, 
engineering and commercial departments under 
the control of a general manager and Mr. T. E. 
Thomas, who was placed in charge of the operat- 
ing department in 1939, is to fill that position. 
Col. V. A. M. Robertson, C.B.E., the engineer 
in chief, is leaving the Board’s service to take up 


Mr. T. E. Thomas Col. V. A. M. Robertson 


the post of chief civil engineer to the Southern 
Railway as from February Ist, 1944, when 
Mr. G. Ellson, the present chief civil engineer, 
will retire and act as engineering consultant for 
a period of two years. 

Mr. Ivor Fraser, principal officer (special 
duties) is also to retire from the Board’s service. 
He has been acting as.chief commercial manager 
since Mr. R. McDonald was seconded to the Air 
Ministry for pa duties in April, 1941. Mr. 
McDonald will continue to have charge of the 
common law and claims work of the Board. 
Mr..B. H. Harbour has been appointed commer- 
cial manager to the L.T.P.B. 


Mr. Arthur J. Sutton has been appointed 
design engineer to the British Columbia Electric 
Railway Co. Mr. Sutton is a native of Aldershot 
and went to Canada in 1929. Since then he has 
been engaged in sub-station design with the 
Montreal Light, Heat & Power Consolidated. 


Major Cyril Dennis, of W. B. Dick & Co., Ltd., 
has been. invalided from the Army and, after 
taking a brief rest in the country, will resume his 
business interests early in the New Year. 


Dr. H. S. Houldsworth, K.C., D.S.O., is to 
succeed Lord Hyndley as Controller-General of 
the Ministty of Fuel and Power on January Ist. 
He has been Regional Controller for the North 
Eastern Region of the Ministry since its creation 
and-before that was Fuel and Power Controller, 
North Eastern Region. 


Hull Corporation Electricity Committee 
recommended that the salary of Mr. W. H. 
Dunkley,. who has been appointed deputy 
general manager, should be two-thirds of that 
of the general manager, and that his present 
salary. should be increased to the amount 
suggested by two annual: increments.. The 
Establishment and Salaries Committee stated 
that they requirgd a specific figure and recom- 


mended that Mr. Dunkley’s salary should be 
increased by two increments to £1,400. The 
matter has since been reconsidered by the 
Electricity Committee which now recommends 
an increase to £1,500 by three increments. 


Mr. Ernest E. Pope, A.M.I.E.E., who has 
been appointed deputy borough electrical 
engineer of Maidstone, joined the technical 
staff of the electricity undertaking in 1918 as a 
charge engineer. In 1921 he was appointed 
mains engineer, and under Mr. E. E. Hoadley 
the chief engineer and manager, has been 
responsible for the design and construction 
of the present distribution system. In 1924 
he was promoted to chief assistant engineer. 

Mr. E. W. Connon has been recommended for 
the appointment of chief technical assistant in 
the Sheffield Electricity Department at a salary of 
£879 per annum. 

Mr. H. M. Graham has resigned from the 
board of Thorn Electrical Industries, Ltd. 


Obituary 


Mr. E. J. Clarke.—We regret to announce the 
death of Mr. Edward James Clarke, which 


occurred on November 22nd, at the age of 


seventy-two. Mr. Clarke 
was one of the earliest 
pioneers in the electrical 
industry and in con- 
junction with his two 
brothers founded, in 
1889, the business which 
is now owned by T. 
Clarke & Co., Ltd. 
During his long career 
he carried out some of 
the largest electrical con- 
tracts, both in_ this 
country and abroad, and 
lived to see the business 
he had founded stéadily 
expand. Until his recent 
illness he continued to 
maintain close touch: 
with the affairs of the company. He was one 
of the earliest members of the Electrical Con- 
tractors’ Association. 


Mr. Henry F. Cameron who died recently at 
Tulsa, Oklahoma, aged seventy-seven, was born 
in England and commenced his career in 1884 
with a London electrical company. He went to 
the United States in 1887 and joined the Wood- 
ward Electric Storage Battery Co., Detroit. 
Later he was with the Westinghouse Co. for 
about eleven years and then entered the electrical 
utility business. At the time of his death he was 
a director of the Public Service Co. of Oklahoma. 


Mr. M. H. Goldstone.—We regret to record the 
death, on November 27th, of Mr. Meyer Hart 
Goldstone. chairman and managing director of 
Ward & Goldstone, Ltd. 


The late 
Mr. E. J. Clarke 


_ Will.—Mr. J. F. Vazson, chairman and manag- 
ing director of Marsh Bros. (Electric), Ltd., 
Sheffield, left £2,516 (net personalty, £2,358). 
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CORRESPONDENCE 


Letters should bear the writers’ names and addresses, not necessarily for publication. 


Dutch Auctions 


EWPORT Corporation’s advertisement 

for a borough electrical engineer and 

manager is of interest in so far as 
applicants are requested to put in a tender 
as to their worth in £s.d! It is to be hoped 
that Newport is not bound to accept the 
lowest tender if indeed they get one to 
consider. 


The application form is likewise interesting 

for at its head appears the following :— 
Candidates must be experienced in the 
operation and management of an electricity 
supply undertaking, with a generating station 
operating with high-pressure steam plant, 
and having a capacity of at least 58,000 kW 
and an output of 230 million units per annum. 

It is essential that the person appointed shall 

also have had experience in the preparation 

of extension schemes and specifications in 
connection therewith. 

Running through the possible list of 
undertakings whose chiefs are in a position 
to satisfy this specification one can find fewer 
than ten possible applicants. How many of 
these could be induced to offer themselves in 
a Dutch auction is problematical. 

It does not seem to have occurred to 
these people that a man offering himself for 
less than the amount indicated in the adjacent 
notice of the A.M.E.E. and E.P.E.A. is not 
being loyal to his professional colleagues and 
therefore is unlikely to be loyal to his em- 
ployers. Moreover, if his own valuation of 
his ability is less than the sum specified it 
is quite as likely that it is a gross over- 
valuation of its‘true worth. 

Maybe Newport will find as some corpora- 
tions have done in the past and others doubt- 
lessly will do in the future, even at Edinburgh, 
that money so saved is money badly wasted. 
It is a truism that ‘* wise people learn by the 
mistakes of others but fools only by their 
own.” It may be that Newport has this 
time. been just a little too clever. 

ONLOOKER (THIS TIME). 


House Wiring Schemes 


HE suggestions made by Mr. Raynor re- 
garding the standardisation of accessories 
for house wiring are evidently the result 

of much thought, and require serious con- 
sideration. 

I feel he is wrong, however, in his proposal 
to use circuit-breakers in domestic installa- 
tions. The rupturing capacity of a small 
circuit-breaker is usually many times lower 
than that of a rewirable fuse. A circuit- 
breaker is a mechanical device which requires 


Responsibility cannot be accepted for correspondents’ opinions. 


service. Long periods would normally elapse 
in the case of domestic installations without 
any movement of the mechanism. If for any 
reason (e.g. rust, the breaking of a spring, the 
jamming of the mechanism, lack of lubricant, 
etc.) the circuit-breaker did not function on 
overload or short-circuit, a fatal accident 
might result. On the other hand, the opera- 
tion of a fuse depends on physical properties. 
It does not require service. Its operation is 
more likely to be accelerated than retarded by 


age. 
Both Mr. Raynor and Mr. Gilbert lean to 
the adoption of flat-pin plugs. I recently had 
tested for millivolt drep a number of 5-A 
round-pin and flat-pin plugs and sockets 
purchased at random. The tests proved so 
conclusively the electrical superiority of 
round-pin plugs that I feel we should be 
excéedingly ill advised to change to flat pins. 
Southport. THOMAS ATHERTON. 


Starting Single-Phase Motors 


HE starting and acceleration of a single- 
phase motor as discussed in recent 
correspondence depends on both the 

starting and running windings being simul- 
taneously energised. It is difficult to under- 
stand how this is achieved in the arrangement 
shown in Mr. Humphrey’s diagram in your 
issue of November 19th. 

The supply to both windings is taken 
through the contact controlling the neutral, 
but when this contact closes the normally 
closed contact controlling the supply to the 
other end of the starting winding opens, 
from which it follows that the starting 
winding is never satisfactorily energised. A 
certain amount of explanation on this point 
is desirable as it would appear that the cure 
is worse than the disease. 

Westminster, S.W.1. S. H. HARDING. 


N Mr. Humphrey’s diagram the motor 
can be started only if the change-over 
contacts on the contactor break only 

after the line and neutral contacts have made. 
This in itself would render the alterations to 
a standard “* direct-on-line ’’ contactor rather 
complicated, but assuming such a device to 
be constructed the period of time during 
which the starting winding would be energised 
would be so short as to be entirely unsuitable 
for anything but a very small lightly loaded 
motor. Assuming a fan cr other load with a 
lengthy acceleratiag period, the motor would 
be left in a stalled condition with the running 
winding energised. 

Moreover, ‘the third contact on the start 

button is unnecessary, as by connecting 
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the wire taken to this contact direct to the 
** switched ’”’ side of the start contacts the 
same effect would be obtained. 

The original scheme which I put forward 
did not claim to be completely fool-proof, 
but it does rule out the great majority of 
things which cause single-phase motors to 
give trouble and it can be applied to standard 
apparatus with a minimum of skill and labour. 

High Wycombe. B. RAYNor. 


CANNOT agree with Mr. Humphrey’s 

scheme which requires the motor to start in 

the very short space of time between the 
making of the main contact and the breaking of 
the starting winding contact at the contactor. 
Only under exceptionally light load conditions 
and with a very sluggish contactor could the 
motor possibly start. Modern contactors are 
notably quick closing. 

If Mr. Humphrey’s scheme was practicable, 
there would be no need to mark switches, 
such as the Lundberg ‘‘ Twinob”’ starting 
switch, with instructions like—** Press Down 
Until Motor Starts,” because human fingers 
could not operate such switches as quickly 
as contactors operate. 

The diagram from Mr. S. H. Harding in 

your October Ist issue, showing a minor 
correction to Mr. B. Raynor’s diagram, 
would be quite satisfactory and reasonably 
simple. 
‘In view of the large circulation of the 
Electrical Review and the influence it has with 
maintenance engineers and electricians, I 
trust you will seek independent opinion, if 
necessary, to clear up this question. 

Stourbridge. R. PATERSON. 

(Mr. Humphrey points out that “ auxiliary con- 
tacts have been fitted and must be adjusted to 
open immediately after the line contacts are 
engaged. Modern starters with spring contacts 
allow this to be practicable.’’—Editors, Electrical 
Review.] 


Irish Power Resources 
Supplementing Hydro-Eleciric Production 
ATER power developments in Eire 
were the subject of the address given 
by Mr. P. G. Murphy, chief design 
engineer of the Electricity Supply Board 
as chairman of the Irish Centre of the 


Institution of Electrical 
November 18th. 

Mr. Murphy estimated that the River 
Erne hydro-electric scheme would develop 
an average annual output of 200 million 
kWh. In recent years the E.S:B. had collected 
hydrometric] data with respect to such: 
rivers as the Erne, the Boyne and the Lee 
and also a number of the smaller mountain 
rivers. The information thus obtained 
clearly showed that by no means the last had 
ee heard of water-power development 
in Eire. 


Engineers on 
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For Mr. Murphy: the utilisation of) Irish 
rivers alone was not per ‘se a complete 
solution of the problem with which he was 
dealing, namely that of meeting the increased 
demand for electricity. The deficiency of 
the hydro-electric stations in dry periods 
would have to be covered by steam generating 
plants. The capacity of these must be 
determined by the requirements during a 
critically’ dry period such as had been 
experienced in 1933. 

Coal and turf would be needed for steam 
stations and a large proportion of the coal 
used would have to be imported. A new 
coal-burning steam station would have to be 
constructed and Mr. Murphy was of the 
opinion that Dublin would be the most 
suitable choice of situation for it. 

Much experience of the utilisation of 
turf for steam raising had been gained in 
Russia which left little doubt as to the 
suitability of this fuel. When of good quality 
it could be used in the generation of electricity 
with an efficiency not inferior to coal under 
similar circumstances. The peat used, 
however, would have to be adequately air- 
dried and so abundant in quantity as to 
supply the fullest demands of the power 
station. Assuming that these requirements 
were Satisfied the economic price of the turf 
might be estimated at approximately half 
the corresponding price of steam coal. 
The real problem of turf for them resided not 
in its utilisation but in its production. 


Are Welding Risks 


N a statement, drawn up in agreement 
between the Factory Department of the 
Ministry of Labour and National Service, 
the Admiralty and the Directorate of Industrial 
Electrical Equipment, Machine Fool Control, 
attention is drawn to the need for exercising 
care when handling live welding equipment, 
whether AC or DC. Potential danger from 
faulty insulation is rather greater with AC than 
with Moreover, modern high-speed AC 
welding technique calls for an open-circuit 
voltage of 100. Protective measures have been 
provided for in British Standard Specification 
1071 : 1943 which deals with the construction 
and installation of AC welding equipment for 
shipbuilding and other heavy constructional 
work. These precautions are simple, almost 
foolproof, and where necessary are incorporated 
in equipment made to this specification. 
Efficient earthing arrangements are also pre- 
scribed in the Specification in addition to the 
existing recommendations for avoiding un- 
necessary exposure of live metal. Admiralty 
policy with regard to the installation of manual 
welding equipment in shipyards disapproves of 
the taking of any voltages over 100 to any part 
of the ship structure. With certain types of 
automatic welding plant, the transformer has to 
be placed on the ship, and special precautions, 
such as the circulating-current method of earth 
continuity protection, are required to the satis- 
faction of the Senior Electrical Inspector of 
Factories. 
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Model Kitchen 
Bradford Design for Small 
’ Post-war Houses 


O promote interest in the design and 
equipment of kitchens in post-war 
houses, Mr. T. H. Carr, engineer and 
manager of the Bradford Corporation Elec- 
tricity Department, has produced a model 
room suitable for municipal and middle-class 


private housing schemes. The lay-out is not . 


elaborate and the electrical equipment is 
considered to be the minimum essential to the 
electrically minded housewife. 

The kitchen is designed as a complete unit. 
Accordingly, provision has been made for 
the accommodation of a washing machine or 
wash boiler in a cupboard under one of the 
draining boards, the latter being removable 
to allow of the washer or boiler being used 
in situ if desired. Alternatively the machine 
could be removed and used at the end of the 
kitchen. In the event of a separate laundry 
or utility room being built the only alteration 
of the lay-out would be the removal of the 
drying cupboard. It is considered that a 
separate larder will not be necessary for 
the average family if the equipment shown 
(including built-in refrigerator) is provided. 
A drop table at the end of the kitchen enables 
the room to be used.for meals. 

The overall dimensions are 13 ft. 6 in. by 
7 ft. 6 in., giving a total afea of 101 sq. ft., 
and it is suggested that the minimum height 
should be 8 ft., although in the model the 
available space has allowed of a height of only 
7 ft. 6 in. A feature of the kitchen is the 
extensive table space which has been provided 
by discontinuing the cupboard line at table 
height at certain points and recessing the top 
half of the cupboard to form a type of Dutch 
dresser. There is only one door, as it is con- 
sidered that the usual door leading to the 
garden causes needless discomfort. 


Separate Oven and Hotplate 

As .regards cooking equipment, the oven 
and hot-plate assembly have been separated 
to enable the oven to be fixed at working 
height. A ‘* Locost ” control is incorporated. 
The boiling table is fitted with two boiling 
plates and a boiler-griller. A dummy built-in 
refrigerator (capacity 4 cu. ft.) is installed at 
working height. 

Smal] electricak apparatus includes wall 
type radiator, electric clock, 14-gal. ther- 
mostatically controlled water heater, electric 


kettle, electric iron and fan. There is a 
separate supply to the cooker. A ring main 
accommodates the radiator, refrigerator, 


drying cupboard, etc., and four 15-A outlets 
are available on the cooker control panel, on 
each side of the draining boards and near 


ELECTRICAL REVIEW 


id 


One side of the Bradford kitchen 
the drop table. The kitchen is lighted by a 
5-ft. fluorescent tube. 

The planning and erection of the kitchen 
were carried out under the supervision of 
Mr. A. Haselhurst, commercial manager, in 
collaboration with Mr. Barnett, consumers’ 
superintendent, and his staff. A number of 
small model kitchens produced by em- 
ployees of the Department are also on view. 

It is intended to invite representative bodies, 
especially women’s organisations, to visit the 
showrooms and have discussions on kitchen 
planning after inspecting the exhibits. All 
visitors will be asked to record their views and 
criticisms on questionnaire forms. 


Quality Control 
ITH the object of assisting production with 
economy of man-power, the Ministry of 
: Supply ,.has issued ‘“‘ A First Guide to 
Quality Control for Engineers,” an instruction 
book of thirty-eight pages and twelve sheets of 
charts, which has been compiled by Dr. E. H.Sealy. 
It is intended more especially for those desiring to 
set up and operate a system in the machine shop 
and to interpret records fully and readily. No 
previous statistical knowledge on the part of 
the reader is called for, although any who wish 
to go into the mathematical aspects will find 
much to interest them in an appendix, which 
contains an account of the mathematical deriva- 

tions of the various factors in use. 


. 
: 
: 


748 


ELECTRICAL REVIEW 


December 3, 1943 


Transformer Economics 


Effects of Under-running and Over-running 


R. D. J. Bolton in the first section of 
a two-part paper read _ yesterday 
(Thursday) ata meeting of the Institution 
of Electrical Engineers compares the physical 
and economic ratings of motors and trans- 
formers, the scope and limits of economic 
choice being discussed and illustrated. A 
method of economic selection is proposed 
through the use of larger standard machines, 
and a technique is developed for investigating 
the economy of changes in rating. 
The method employed in connection with 


tabulated data is explained in some detail,- 


results being expressed in the form of an 
*“economic advantage through under- or 
over-running the plant. They show the 
former to be highly advantageous in many 
cases. The author discusses methods of 
implementing his proposals. 

The relationship between the first and 
second portions of the paper, which cover 
the same ground, is that the first makes a 
precise and detailed study based on the 
hypothesis of small (1 per cent.) changes; 
the second is simpler and more tangible 
because it is confined to a single question 
and pre-supposes bigger changes. It assumes 
that an increase of transformer flux density 
is technically feasible, and tries to discover 
whether it is economically desirable. Only 
a single situation is examined, and only two 
(fairly large) sizes of transformer, such as 
would be used on the lower-voltage sections 
of the grid. The results are emphatically 
against any such increase, and in favour of 
lower densities than those in use at present. 
The economics of higher-grade steel is briefly 


examined. 
Incidental Advantages 


In estimating the economic disadvantage 
of over-running, or advantage of under- 
running, no credit has been taken for any of 
the incidental gains arising from lower fiux 
densities. These include less noise, less 
disturbance from harmonics, and therefore 
easier parallel running, smaller tanks, less oil 
and less power absorbed by heat-dissipating 
gear. In addition, the lower working tem- 
peratures are likely to increase the life and 
the overload capacity. 

Finally, it may be pointed out that if a 
smaller situation had been visualised instead 
of the bulk-supply service examined in this 
paper, a still more striking result would 
have been obtained. It is true that a change 
in size per se will probably not have much 
effect on the economic calculation. A smaller 
transformer will cost more per kVA and will 
have bigger losses per kVA, so that these two 


effects will tend to cancel out. But a smaller 
size will almost always be associated with a 
higher supply price, and here one is faced 
with very substantial variations. The cost 
of low-voltage energy as distributed to the 
user will seldom be less than twice the grid 
tariff worked on above, and this will very 
greatly strengthen the case for economic 
selection. 

In the case of a works transformer which is 
only connected for a few hours each day it 
might be thought that the iron loss and 
magnetising consumption would be relatively 
unimportant. But when the tariff is of a 
two-part character, especially if there are 
power-factor penalties and the transformer is 
in circuit at the time of the factory peak, the 
cost of the fixed losses will be very consider- 
able. Thus at £5 per kVA of demand the 
cost of a change in iron loss and magnetising 
current will be very much greater on the 
standing charge alone than it was on the grid 
tariff, counting both standing and running 
charges. This cost will apply however little 
the transformer is used, provided the use 
overlaps the peak period. 


Rural Supply ia U.S. 


T is reported by the Electrical World that the’ 
consumption of power systems financed by 
the United States Rural 

Administration in 1942 was 1,150 million kWh, 
as compared with 724 million kWh in the pre- 


Electrification 


ceding year. The total revenue of the systems 
rose by nearly $12 million to $47 million. 

During the year R.E.A. borrowers increased 
the liquidation of their debts to the Government 
and at the close of the year 497 of the 803 
systems had made advance payments on con- 
struction loans. Payments ahead of schedule 
amounted to $9,325,000, while interest and 
principal overdue more than thirty days totalled 
about $149,000. Defaults amount to less than 
1 per cent. of the amount due on loans. A year 
earlier, at the end of 1941, 308 system borrowers 
had made advance payments totalling $3,879,689. 

The length of transmission and distribution 
lines in operation at the end of the year totalled 
378,015 miles and 1,012,284 consumers were 
being served. The overall amount advanced to 
the systems in the form of loans amounted to 
$364,324,196 

The R.E.A. was set up by the Rural Electrifi- 
cation Act of 1936 which provided for the 
appointment of an Administrator who was 
authorised to make loans in the United States 
for the provision of electricity to ‘‘ persons in 
rural areas who are not receiving central station 
service.” The Administrator was also em- 
powered to ‘‘ make studies, investigations. and 
reports concerning the condition and progress 
of the electrification of rural areas.” 
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COMMERCE and INDUSTRY 


Further Wage Demand. 


Engineering Wages 

HE Engineering Joint Trades Movement, 
T which embraces all the engineering unions, 

decided last week to make an immediate ap- 
plication to the employers for an all-round in- 
crease of 10s.a week on base rates. It is hoped that 
aconference with the employers will be arranged 
in the near future. About 2,000,000 workers, 
including women doing men’s jobs.and receiving 
men’s wages, are affected. E 


Wages in the Contracting Industry 


Commenting upon the recent award of an 
increase of #d. an hour to electricians in the 
electrical contracting industry employed outside 
the London district the Electrical Trades 
Journal (official organ of the E.T.U.) says that 
“it is difficult to understand the principle which 
guided the arbitrator to differentiate between 
London and the provinces in respect of a war- 
time increase when the factors operating in 


relation to the war are common to all. The 


Court was not asked to deal with problems 
arising from the differences existing under the 
zoning scheme. These are the subject of 
separate negotiations and would in due course, 
if failure to agree is registered between the 
Employers’ Association and the Union, be 
referred to arbitration.” 

It is admitted that the present war addition is 
higher than those which operate in the majority 
of industries. Members have benefited by the 
change from weekly to, hourly calculation of the 
war addition, country and travelling allowances 
have been increased and a _ holidays-with-pay 
scheme has been introduced. 


Exports and Purchase Tax 


Under the special arrangements which enable 
registered traders to export chargeable goods 
free of purchase tax on behalf of unregistered 
persons through the medium of approved export 
packers, the responsibility for satisfying the 
Commissioners of Customs and Excise that the 
goods have been exported rests on the registered 
trader. Cases have come to notice where 
evidence of exportation has not been readily 
available because the registered traders when 
forwarding the goods to the approved export 
packers had not made it clear that the goods 
were being delivered under the special arrange- 
ments. Registered traders taking advantage of 
the concession should, therefore, in their own 
interests, notify the packer that the goods are 
being sent to him for exportation under the 
special arrangements described in paragraph 32 
of Notice No. 77. 


Fuel Economy Conference 


Over 500 industrial and trade union represen- 
tatives of factories in.the Manchester area last 
week heard details of the present coal position 
explained by Mr. Gordon Macdonald and Mr. 
F. H. Lucraft of the Ministry of Fuel and Power. 
Sir Frederick West, deputy chairman of the 
Regional Board, spoke on the relation between 
production and fuel economy, whilst Mr. C. T. S. 


New E.D.A. Committees. 


Arnett, district manager of the Central Electri- 
city Board, dealt with the increase in consump- 
tion of electricity. Mr. P. D. Kirkman, chair- 
man of the Fuel Efficiency Committee, indicated 
that further economies in consumption could 
and must be made throughout industry. 


Blind Lamp Makers 


Men and women who have been unfortunate 
enough to lose their sight can still find occupation 
in a wide variety of industries. The Production 
‘and Engineering Bulletin gives some particulars 
of the work carried out by blind workers in a 
lamp factory, where about a dozen are employed, 
including one woman in the laboratory. One 
job carried out is the bending of nickel and soft- 
iron strips round formers to produce small rings 
and cylinders. The metal is bent by hand and 
finally shaped with a light hammer. Seal bend- 
ing is also done by the same man. In some 
instances he uses small jigs for the work. After 
the three wires have been sealed into the glass 
the outer ones are accurately bent to the correct 
shape. Lamp cap filling, die lapping, inspection 
and packing are other operations done by blind 
persons. 


Space-Heating Apparatus 


The Limitation of Supplies (Heating Appara- 
tus) (No. 3) Order, 1943 (S.R. & O. 1943 No. 
1613, Stationery Office, price 1d.) continues 
without alteration the existing control on the 
supply of gas and electrical space-heating 
apparatus, of the kind used for domestic pur- 
poses, for the period December Ist, 1943, to 
May 3lst, 1944. The quota remains at 15 per 
cent., and the standard period is June Ist to 
November 30th, 1939, as before. The Heating 
Apparatus Trades Register will be revised and 
copies of the new Register will be’ sent to 
registered persons in January. 


Exports to the Near East 


Under the Export of Goods Control (No. 9) 
Order, 1943 (S.R. & O. No. 1636), Kuwait, the 
Bahrain Islands and Muscat have been added 
to the list of countries and territories to which 
the export of “* all goods ”’ is controlled. 


Recent E.D.A. Activities 


To prepare for the day when the lights go on 

again the British Electrical Development Asso- 
ciation has decided to re-establish its Street 
Lighting Committee at once. It may be hoped 
that its work will find early application. 
. In co-operation with the British Commercial 
Gas Association, E.D.A. has formed a com- 
mittee to investigate the question of purchase 
tax on cookers. So far the following electrical 
representatives have been appointed :—Messrs. 
R. Birt (1.M.E.A.), A. W. Bonell (Provincial 
E. S. Association) and Leslie Gordon (Con- 
ference of Joint Electricity Authorities). 

A joint E.D.A.-B.E.A.M.A. Committee’ is 
being formed to deal with matters arising in 
connection with heavy-duty cooking. 
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The chairman of the E.D.A. Council (Mr. 
E. E. Hoadley) has been neveeme to represent 
the Association on B.S.I. Technical Committee 
EL/4, Electrical Accessories, dealing with a 
standard specification for flat-pin plugs. | 

The Council is associating itself with a 
newly-formed Ancillary Services Group of the 
Building Industries National Council. The 
Association’s representatives are Messrs. E. A. 
Mills, W. Millner, J. I. Bernard and V. W. Dale 
(assistant director). 


School Kitchen Equipment 


The November E.D.A. Bulletin (the 100th 
issue, by the way) reports that the Portsmouth 
electricity undertaking has installed electric 
cooking in two local schools. At the Brook 
Lane School, Sarisbury, the equipment includes 
a Jackson 6p cooker (27 kW) wired on three 
phases and fitted with six 12 in. by 8 in. hot- 
plates, a grill and two ovens; a Jackson hot- 
cupboard (4 kW); a Jackson 15-gal. steamer 
(6:6 kW); a Burco 10-gal. wash-boiler (3 kW); 
and a 15-gal. Heatrae water heater. This school 
serves mid-day meals on five days a week to 
.160 children, the average weekly consumption 
being 250 kWh. 

At the other school (Titchfield Junior) there 
are a Revo cooker (24 kW), with two ovens 
and ten 8-in. round hotplates; a G.E.C. steamer 
(9 kW); a Creda hot-cupboard (4:5 kW); 
and a 15-gal. Heatrae water heater. 


Farm Cottage Installations 


In the Wessex Electricity Company’s area 
(says the November E.D.A. Bulletin) the number 
of farm cottages to be erected is 256 and plans 
in respect of the lighting, heating and cooking 
for 140 of them have been approved. All of 
them will have a supply of electricity but the 
degree of electrical usage will vary; the in- 
stallations are being carried out by the local 
authorities concerned. 

Some of the cottages have eleven lighting 
points and 5-15-A heating sockets (including 
one for the cooker). The architect for one of the 
authorities has had each of four cottages 
equipped with nine lighting points, five heating 
sockets (5-10-A), a full-size cooker and a 
wash-boiler. Two others have a_ similar 
installation with a ‘‘ Baby Belling ’” cooker and 
wash-boiler. 

. Eire Import Duties 

The Eire Government has made Orders 
continuing until April 30th, 1944, the suspension 
of customs duties on certain articles, including 
dry batteries and components, electric wire and 
cable, and electric heating and cooking appar- 
atus. 


Telephone-Type Relays 


The development of telephone-type relays for 
duties other than those for which they were 
originally intended, which had begun prior to the 
outbreak of war, has been so accelerated by 
service requirements as to widen considerably 
their scope of utility for general purposes. Under 
the guidance of the Inter-Services Components 
Manufacturers’ Council (I.S.C.M.C.), the makers 
of these relays have been co-ordinated so as to 
pool their resources in national interests. Thus 
an application to any one manufacturer should 
be directed without avoidable delay to the most 
suitable source of supply, the user thus being 
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freed from the necessity of searching for himself, 

The liaison between makers is said to be so 
effective that, in the event of the most suitable 
design being the speciality of a particular firm, 
direct contact will at once be made with that 
concern. Information about fresh versions of 
standard types is to be circulated to all makers 
so as to avoid overlapping and duplication of 
designs. 

In order further to assist users a limited 
number of copies of a booklet (price 4d. each, 
oe free) is obtainable from Panel ‘* W,”’ Inter- 

ervices Components Manufacturers’ Council, 
59, Russell. Square, London, W.C.1, which is 
entitled “‘ Telephone Pattern Relays, General 
Notes on Performance and Available Features,” 
including a list of types obtainable with instruc- 
tions for obtaining Ministry code references to 
individual versions for identification when 
ordering relays. 


Trade Announcements 


The temporary head office of the British 
Aluminium Co., Ltd., is now at Salisbury 
House, London Wall, London, E.C.2 (tele- 
graphic address: ‘‘ Cryolite, Ave, London;” 
telephone: Clerkenwell 3494). The offices of 
the company at Shrewsbury, Shropshire, and 
Marlborough Court, 68, Pall Mall, S.W.1, have 
been closed. e 

Newman Motors have opened branch offices 
at 36, Cannon Street, Birmingham, 2 (telephone: 
Midland 1143); and at 53, Park Lane, Leeds, 1 
(telephone: Leeds 26315). Stocks for immediate 
delivery are Kept at both addresses. 


G.E.C. Well-Wishers’ Club 
With regard to the note in our last week's 
issue on the G.E.C. Well-Wishers’ Club it 
should have been pointed out that the figures 
given refer only to the company’s head office. 
The G,E.C. as a whole has many more than 
742 men and 40 women in the Forces. 


TRADE MARK 
APPLICATIONS 


HE following application has been made for 
a British trade mark. Objections may be 


entered within a month from November 
No. 624,733, Class 1. 


Fluxes. 


Metropolitan-Vickers Electrical Ltd., 


Kingsway, W.C.2. 


INFORMATION 
DEPARTMENT 


GG ‘to ‘soure inquiries from readers relating 


Co., 


to sources of electrical goods, makers’ 

addresses, etc., are replied to by our 
Information Department through the post. 
Inquiries should be accompanied by a stamped 
addressed envelope. 

Our extensive records enable us to reply to 
most queries, but occasionally we ask for our 
readers’ assistance in tracing names and addresses 
not known ‘to us. We should be glad to have 
such information regarding the makers of the 
following— 

GRENVILLE fire. 

Seacin kettle. 
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Fault Analysis 


American Company’s Experience 
» ROCEDURE for recording and analysing 
breakdowns on_ the system of the 
American Gas & Electric Co. was re- 
viscd five years ago. During that period the 
percentages due to various causes, as given in 
the Electrical World have been as follows :— 
Bushings (outdoor oil circuit-breakers and 
transformers, 11-kV and above), 34; cables 
and potheads, 9; rotating machinery (10-HP 
anc above), 20; outdoor circuit-breakers (11-kV 
anc above), 4; oil-filled transformers (including 
instruments), 20; miscellaneous (including in- 
sulators, lightning arrestors and induction 
regulators), 13. 
Of the thirty-one items tabulated for checking, 
three relate to the nature and location of failures, 
viz.: point where fault started, 
puncture through insulation, creep- 
age over internal surfaces. The 
next group of four refer to external 
causes, i.e., evidence of external 
flash-over, dirt deposits, damage 
by animals and by thrown bricks or 
wire. Internal failures are noted 
under three headings—interna! 
pressure, migration of oil into 
compound and voidsin compound. 
Moisture provides the _ largest 
group, and the table lists ten 
causes; these are old cracks in 
porcelain, leaks through gaskets, 
leaks in water cooling coils, effects 
of standing idle, leaks above oil 
lead, condensation, other sources, 


as located by pressure tests and as 
located by insulation tests. Under 
the lightning group are four items, 


namely, evidence of excessive 
lightning voltage, lightning ar- 
restors and date), insula- 
tion strength of equipment and 
simultaneous failure of other 
equipment. : 

Mechanical troubles are esti- 
mated to be responsible for about 
15 per cent. of electrical failures 
and are noted under three headings 
—evidence of mechanical weakness, tightness of 
coils and loose or broken connections. The 
remainder (miscellaneous) are concerned with 
condition of insulating oil, previously shorted 
laminations, insulation weakness between turns 
and corrosion and electrolysis. 


Christchurch Report 


Comments on Power Situation 

HE operating results of the Christchurch 

(N.Z.) Electricity Department for the year 

ended March 3lst last are summed up by 
the general manager, Mr. E. Hitchcock, M.I.E.E. 
as most satisfactory from the point of view 
merely of income and expenditure, but ‘* some- 
what unreal,” for revenue increased while 
expenditure was retarded. Actually the net 
Profit of £45,936 was the highest in the forty 
years’ history of the undertaking. Total 
Tevenue was £357,906 (against £347,932 in 
the i year) and costs were £311,970 
(£309,961). Sales increased by 5 per cent. 


Dryin 
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to 118 million kWh. Revenue per kWh sold 
decreased from 0-:743d. to 0-728d. and ex- 
penditure from 0-662d. to 0-635d. 

Touching upon the wider power suppl 
situation in the Dominion Mr. Hitchcoc 
expresses the view that labour shortage and 
non-delivery of plant, together with wartime 
stimulation of load, would probably in any case 
have created, or increased, a gap between 
demand and available resources; the war has, 
however, revealed also a gap, or gulf, for which 
it cannot be held responsible. Had there been 
excessive plant charges in advance of load the 
supply authorities’ complaint would have been 
in one direction; the situation 
supports its being in the other. Mr. Hitchcoc 
contends that a jcint voice of both generating 
and distributing authorities in regard to plant 
provision would eliminate a heavy and un- 
warranted individual responsibility. 


oven constructed experimentally at Christchurch, 
N.Z., for dehydrating beans to be sent to this country 


Another item of interest is a record of investiga- 
tions carried out during the year, in co-operation 
with the Women’s Land Army, into_the de- 
hydrating of beans for dispatch to England. 
An experimental oven was constructed, equipped 
with three 1,000-W elements and a 4-HP motor . 
and fan and containing 16 trays with an aggregate 
area of 48 sq. ft. A full charge of cut-up beans 
(60 lb.) is dried in 8 to 10 hours, in which period 
the weight is reduced to 6 lb. The oven is 29 in. 
high, 40 in. wide and 24 in. deep. A smaller 
oven was also made to explore the possibilities 
of a domestic type. In this a 1,600-W element 
is arranged to promote a draught as well as to 
warm the air drawn in. Small quantities of fruit 
were dried in this oven with apparent success. 

The report records that Mr. J. C. Forsyth, B.Sc., 
M.I.E.E., the Department’s chief electrical en- 
gineer, is still engaged on military duties in New 
Zealand with the present rank of lieutenant- 
colonel. Mr. C. L. Walter, distribution engineer, 
now holding the same rank, has been with the 
Second New Zealand Expeditionary Force from 
Greece to Tunisia. 
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Administrative Officers 


Better Training for Technical Men 


AST week an informal discussion on ‘‘ Ad- undertaken by those skilled in financi.! 
ministrative Structure of Electricity legal and commercial subjects, men nm W 
Undertakings ’’ was opened at the Institu- ‘ coming to be known as administratie 

tion of Electrical Engineers by Mr. G. V. _ officers. While offering no objection to this 
Harrap, who said that he regarded a clear practice, the speaker stressed the need for 
understanding of the word “‘ administration ”» technical knowledge and administrative ability 
as essential before any attempt could be made on the part of these men. Unfortunately, 
to reconstruct the industry as a whole. While the majority of engineers had tended io 
the laws of technology were well known and _ remain. purely technical, but Mr. Harrap 

_ clearly defined, though novel applications suggested that the best managers for elcc- 
were continuously being made, the technique __ tricity supply were those men who had had 
of administration—a subordinate part of the training in clear and logical thinking 
management—was still very largely ex- that came from engineering experience, 
perimental and, because of this, the adminis- upon which could be superimposed adminis- 
trative structure of undertakings was _ trative ability. 


coming highly specialised, he asked whether 
Methods of Recruitment the position was to be that in future young 


Be A detailed discussion was entered into engineers would start their careers with the 
- as to the delegation of duties from the knowledge that at most’they would become 
engineer and manager, and the criticism sectional chiefs only. It might conceivably 
was made that the methods of securing be so, and the future reduction in the number 
personnel for the industry, especially for of undertakings, coupled with the lack of 
Junior positions, were very indefinite. It administrative knowledge and ability of the 
was stated that the sources from which majority of engineers, would not only reduce 
engineers were obtained appeared to vary opportunities for young engineers to become 
from well-trained ex-apprentices of manu- chiefs, but might result in others, more 
facturing firms to former counter assistants competent in management problems, getting 
supply map as a_ the jobs. 
whole paid too little regard to the training 
of engineers, but seemed to expect experience Opportunities for Experience 
to be obtained elsewhere by some means The focus of the comments by the many 
unknown. In some of the larger undertakings speakers who followed was the question of 
there was movement of junior engineers ‘“* outsiders ’ coming into the supply industry 
from one section to another, which enabled in administrative positions and perhaps 
the more enlightened undertakings to build “stealing the engineer’s thunder.” While 
up an efficient staff. Nevertheless, there there were those who believed that the 
% appeared to be a very great lack of clearly opportunities for juniors at the present time 
eo defined duties in many undertakings for such to gain experience in many departments 
= men as charge engineers and mains engineers. were good, it was also contended that the 
Yet they were usually judged to be key men, industry as a whole should take a greater 
not only for the technical side of the under- interest in training for higher positions than 
taking, but as focal points around which the wasnowthecase. It was suggested that there 
administrative structure was built. should be interchange of staffs as between 
The stress placed in recent years upon undertakings and that juniors should be 
distribution efficiency had brought with it a given opportunities of carrying out senior 
strong tendency for mains engineers to be relief duties as often as possible. 
promoted to the major positions of respon- Exception was. taken by some to the title 
sibility in the industry, but Mr. Harrap put ‘‘ administrative officer”? and most definite 
forward the suggestion that, just as the objection to a technical assistant being 
generating engineer had had his day, so it subordinate in status to the commercial 
appeared now that the vogue of the distribu- grades, though much benefit would accrue if 
tion engineer was passing and the star of commercial assistants could be engineers. 
the administrative engineer might be in the It was generally agreed that the disposition 
- ascendant. of personnel must be made in relation to the 
Money being the most popular measure of size and geographical situation of the under- 
the efficient operation of a concern, the task taking with a clearer definition of duties in 
of co-ordinating the various sections of many respects and better opportunities for 
electricity supply had been increasingly training and advancement. 
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Enemy Aircraft Radio 


; Design and Quality of Equipment 


ADIO - COMMUNICATION installa- 

% tions and aids to navigation most 

“~ commonly found on captured German 
miitary aircraft, with brief mention of 
Itzian and Japanese practice, are described 
in 4 paper presented by Mr. C. P. Edwards 
(Royal Aircraft Establishment) before the 
Wireless Section of the Institution of 
Elcctrical Engineers. 

The general-purpose communication in- 
stailation on bombers seems to have been 
modified very little since the first samples 
were captured in the early days of the war. 
Concentric connecting cables are employed 
and remote tuning control is accomplished 
by means of repeating motors similar to 
those of the ‘‘ Selsyn ”’ system. It is evident 
in all cases that the aircraft and its equipment 
have been planned as a whole and that 


_details of the airframe design have been 


determined by the requirements of equipment 
to a greater extent than in British practice. 

The intercommunication system is an 
integral part of the main equipment, not a 
proprietary interphone set intended for 
universal application to all machines. Its 
main functions are to provide inter-speech 
facilities for the crew and also to accept 
the outputs of radio receivers (including 
direction finding and beam approach) switch- 
ing them to those members of the crews 
concerned with each. 


Power Supply 

The trailing aerial winch electrically 
operated (200 W) and controlled. The power 
supply is nominally DC at 22 to 29 V, the 
power units containing rotary transformers. 
The transmitter machine (input 20 A at 28 V, 
7,500 RPM) has two output commutators 
and a pair of slip rings furnishing DC, 
210 mA at 800 V, for the anodes and 80 mA 
at 210 V for the screens of valves; in addition 
35 mA at 280 V (negative) for grid bias is 
derived fromthe slip rings by rectification, 
also AC outputs of 20 VA at 110 V and 250 
cycles for remote control and of 10 VA at 
13-5 V for those valve heaters which operate 
at 280 V negative to earth. The receiver 
machine (input 5-5 A at 28 V, 10,000 RPM) 
furnishes 125 mA at 210 V from the output 
commutator and carries an AC winding 
rated at 20 VA at 110 V and 333 cycles 
which is not used. 
_ The direction finding and homing receiver 
is remotely controlled, being a development 
of the Telefunken type which was on the 
market for civil aviation purposes before ‘the 
war; it is of good performance, but is of 
obsolete design, being very elaborate and 


costly to produce. The loop itself is of 
considerable interest. in that it represents a 
solution of the difficult problem of rotatable 
loops for high performance aircraft by the 
development of a radically new shape with 
a powder-iron core. The beam-approach 
equipment is of the standard Lorenz type. 
Fixed-frequency Sets 

Fighters and single-engine dive bombers are 
equipped with an elementary kind of radio- 
telephone set operating on one “spot” 
frequency within a limited short-wave band 
which needs to be selected before the take-off 
since remote tuning is not provided for. 
Later modifications consist of an external 
attachment incorporating three small rever- 
sible motors for the remote selection of two 
spot frequencies. 

A single rotary transformer has two slip 

rings connected to diametrically opposite 
commutator bars of the high-voltage output 
commutator. The receiver high voltage for 
valve anodes is half that of the transmitter, 
being obtained efficiently by connection 
between the negative brush and the centre 
tap of a transformer winding connected 
across the slip-ring brushes. Secondary 
windings on the same transformer supply 
heater power for the output valves of the 
transmitter directly and grid bias through 
metal rectifiers. 
. Certain single-engine dive bombers are 
fitted with a remotely controlled homing 
device in addition to communication equip- 
ment.. The switching system for homing is 
simple in principle, being performed by a 
motor-driven commutator of small dimen- 
sions forming a plug-in unit; the driving 
motor itself is of advanced design, being 
2 in. long and 14 in. in diameter with a 
permanent magnet field and a 24-segment 
(carbon) radial commutator, taking 0-3 A 
at 28 Vonload. Receiver frequency selection 
is done remotely through a motor-driven 
unit. Pilot’s ‘‘command”’ radio-telephone 
sets are constructed on the unit principle, 
logically and thoroughly applied, the 
apparatus being divisible into sections 
without recourse to the soldering iron; but 
many details of construction appear to be 
unnecessarily elaborate and costly. 


Ease of Replacement 


An outstanding characteristic of German 
equipment is the ease with which the main 
units may be detached from their mounting 
frames to enable defective parts to be replaced 
without tools other than a screw-driver or 
suitable coin. All electrical connections 
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are made through flat-pin multiple plugs. The 
fixed wiring behind the aircraft frame ter- 
minates in die-cast junction boxes containing 
several multiple sockets. Current British 
practice is to take the aircraft wiring direct to 
the equipment, which is attached to shock- 
mounted horizontal trays, the connection being 
through screened multiple plugs and sockets. 
This method eliminates junction boxes in most 
cases as well as flexible plug links in all cases, 
with the disadvantage of slightly more labour 
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in changing defective parts. Both systems are 
used in American aircraft. Plastic coverings 
have replaced rubber for all cables, except 
flexible sections,, as well as for interval 
instrument wiring. 

German and Italian designs appear to be 
elaborate, expensive and wasteful of pro- 
duction man-power, but their development 
of components, materials and some pio- 
duction processes is undoubtedly very 
advanced. 


Hearing Aids 


Establishing a Basis of Comparison 


ACK of a scientific basis on which to 
compare devices intended to assist 
defective hearing has handicapped 

otologists and manufacturers by preventing 
prediction of the benefit to be expected 
from any given instrument. The object 
of a paper presented by Mr. C. M. R. Balbi 
(Radio-Aid, Ltd.) to the Wireless Section of 
the Institution of Electrical Engineers is to 
describe a method of obtaining a standard 
of comparison which takes into account 
both the acoustical qualities of the instrument 
and the degree of deafness of any particular 
prospective user. 


Use of Audiometer 


This paper first discusses the pick-up 
distance and range required of the instrument, 
relating the. behaviour of hearing in deaf 
people to certain acoustic laws in order to 
ascertain the effective use of hearing aids by 
deaf people. The author’s method of testing 
and experimental results are next described, 
leading to proposals for the correlation of 
patient to instrument by means of an audio- 
meter, which is most useful for indicating the 
extent by which deafness may be progressing 
or receding in a patient, but fails to reveal 
anything about the patient’s interpretative 
ability. 

Consequently the author has devised test 
gear consisting of a microphone amplifier, 
calibrated in decibels at such a level as to 
indicate the patient’s intelligibility loss. One 
has simply to ask. the patient to state when 
he is hearing in a normal way and then read 
his level on the meter with its tone-correction 
control set at the optimum position. The 
importance of this test must not be discounted 
on account of its simplicity, for the informa- 
tion obtained in this way can be correlated in 
the form of a prediction chart, and from the 
combination of results thus arrived it is 
possible to assess the benefit likely to be 
derived from the use of any particular hearing 
aid by a person suffering loss of hearing up 
to 70 db, the benefit being expressed as a 


percentage gain relative to normal hearing. 

As an alternative to such computation from 
a graph, the instrument scale can be calibrated 
to make it direct-reading and, moreover, a 
chart can be plotted for indicating what 
allowance has to be made for the masking 
effect of background noise which, incidentally, 
although intolerable to sufferers from neuro- 
tinital deafness, seems to be helpful in cases 
of catarrhal and obstructive deafness for 
reasons not fully understood. 

The author’s main endeavour has been to 
show how a principle may be established for 
providing the essential information needed 
for both predicting and comparing the per- 
formance of deaf aids. It is acknowledged 
that the standard of the modern hearing aid 
is bad, although it has lately been improved. 
The demand for instruments of small size 
which will be inconspicuous results in 
retrograde tendencies, making the equipment 
more delicate to handle and more expensive 
to produce. Nevertheless, figures for the sale 
of British aids in this country (presented 
graphically in the paper) are interesting by 
comparison with those of foreign manu- 
facture, the upward slope of the user curve 
reflecting directly their improved quality and 
practical utility. 

Construction and Circuits 

In a second paper presented at the same 

meeting, Dr. T. S. Littler (The University, 


Manchester) deals with some of the problems 
involved in the design of electrical hearing 


‘aids and the components of which they are 


built up. Details of a number of modern 
circuits for both portable and non-portable 
outfits, which are typical of modern practice, 
are included. The author also gives data 
relating to midget- amplifying valves and 
tabulated details of the effective amplification 
obtainable with various kinds of aids, methods 
of measuring the effective amplification being 
discussed. Special adaptations, such as tone- 
control adjustment and automatic gain 
control are also considered. 
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Spain’s Import Trade 


Further Increase Last Year 


electrical trade between 1940 and 1941, 

there was a further rise in 1942. In this 
nearly every important section shared, the 
advance being particularly noteworthy in power 
plant and accessories (except those classified as 
over 5 tons in weight), cables, wireless valves 
and telephone apparatus. The accompanying 
table shows increases or decreases compared 
with 1941. It will be seen that although 
Germany was the chief supplier, the market 
was shared by a number of other countries. 
The year under review witnessed quite an 


AFTER a 25 per cent. increase in Spain’s 


alteration in economic conditions in Spain, as 
reconstruction got well under way, and the 
country improved its capabilities of supplying 
the warring nations with certain of its special- 
ities. Among the minerals which have been 
produced to an increasing extent are manganese, 
mercury and lead. Purchasing power began to 
recover, thanks partly to a normal harvest, but 
much remains to be done to modernise agri- 
cultural methods before the farming community 
can become really prosperous. 

The figures are in gold pesetas, the rate being 
between 11 and 12 to the £. 


1942 
or 
(Thousand Pesetas) 


Inc. 


iption of 
and Countries 


‘Origa 


Dynamos, motors, fans, alternators, 
er. starters, rheostats and 


parts up to 5 kg.— + 486 

» France .. 22 - tit 

» Switzerland .. + 78 

» Britain . 42 + 2 

47 + i 

Ditto, to 25 kg. — .. 8 

From Germany... + 153 

ea 19 + 14 

» Switzerland .. + 92 

» Britain .. 8 - 3 

», United States aa 16 — 30 

Ditto, from 25 to 100 kg.— — + 476 

From Germany... + 405 

» Switzerland .. TF 

» Britain . y + 2 

» United States |. + 10 — °33 

Ditto, from 100 to 500 kg.— oo + 235 

10 + 8 

» Britain . a 9 - ti 

» United States 4 38 

>» Sweden.. a= 26 + 15 

Ditto, from 500 to 1 ,000 kg 21 

From Germany... 123 — 85 

Switzerland .. ow 336 + 53 

Ditto, from 1,000 to 3,000 kg. —  .. 37 — 202 

From Germany + 24 

Switzerland .. 104 — 337 

Sweden.. uA 9 + 2 

United States .. —- 449 

Ditto, from 3,000 to 5,000 ke. — . + 464 

From Germany 8 7 

» Switzerland .. 969 + 491 

Ditto, over 5,000 kg.— 1,211 

From Germany... + 164 

»» Switzerland .. 1,351 

»» Sweden. . 40 + 40 

» Britain . oe 9 — 140 

up to 1,000 kg.— 85 - 9 

From Germany ie ae ey 19 + 10 

» Sweden.. 19 3 

», United States . 9 - 3 

» Switzerland .. 38 4 

Ditto, from 1,000 to we 000 ke. -- .. 140 + 113 

From Britain : a 2 + a 

Ditto, over 5,000 kg.— + 355 
» France .. 424 


» Italy .. 28 = 


Elec. meters, voltmeters, ammeters, 


and electro-medical + 1,436 
From Germany as Soe + 1,241 
» France . “a 141 + 69 
Switchboards— ara 79 64 

From Germany... 16 
» United States ae 2 — 81 
» Britain . F 2 + 1 
Heaters, cookers, hor-plates, ete 103 +: 3 
rom Germany... 88 

» United States ‘ 3 * 

+ Switzerland 8 * 
From Germany... PF 8 + 3 
Sweden... 2 + 2 
Dry batteries— - + 101 
rom Germany ae eA 68 + 57 
»» Denmark 46 + 46 
Lamps, complete— . 425 + 97 
From Germany 365 + 195 
» Britain .. + 10 
Italy y — 38 
Mercury-vapour lamps— a 4 4 2 
From Germany .. + 141 

» United States ee 7 * 
Cables over 1 cm. diam— .. “+ 232 
From Germany... 28 + 10 
Britain 302 + 285 
Cables not exceeding i cm. diam — 100 + 69 
From 54 + 37 
ol ll + 19 
» Swe ee 15 * 
Insulated than0.Smm.—_.. 39 + 31 
From 8 + 4 
Brita 19 + 19 
Telewragh telephone apparatus— 1,909 + $49 
From 834 + 658 
= id 352 + 264 
United States . we 64 — 285 
Wireless valves— + 372 
» Hunga: 224 + 223 
” United tates .. 7 — 107 

Switches, circuit-breakers, lamp- 

etc., up to 1,000 315 + * 33 
From Germany... 253 + 166 
» United States .. 6 —- 88 
» Britain .. 8 + 8 

» Switzerland .. os ll 
Ditto, 1-100 kg.— .. «x, + 99 
From Germany + 233 

» Sweden. . 20 s 
eke”... 18 + 10 
Ditto, 100 kg. and over— ie — 418 
From Germany at — 218 
» Switzerland . — 306 

Comparative figures not ‘available 
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ELECTRICITY SUPPLY 


Bedford Project. More Views on Reorganisation. 


Bedford.—NeEw Power STATION.—The Town 
Council has approved a recommendation by the 
Electricity Committee for the construction of a 


new generating station as part of a general plan © 


for post-war development. The proposals pro- 
vide for the closing-down of the Prebend Street 
enerating station as the existing plant there has 
nished its useful life, and the modification or 
elimination as soon as possible of those switch- 
boards and substations which do not conform 
with the regulations and to modern standards 
of safety. Of the total estimated expenditure, 
£565,400, a considerable proportion would have 


been required in any event to replace cables and > 


lant now approaching the end of their lives. 

he scheme, which has to be approved by the 
Electricity Commissioners, will take several 
years to complete. Negotiations with ihe 
Central Electricity Board have already been 
opened. 

Burton Latimer.—StreetT LIGHTING.—The 
Urban District Council has instructed Kettering 
Electricity Department to proceed immediately 
with the conversion to “ starlighting” of 21 
standards and 16 wall brackets in the district. 


Falmouth.—PROTEST AGAINST PRICE INCREASE. 
—The Chamber of Commerce is asking the 
Minister of Fuel and Power to hold an inquiry 
into the decision of the Electric Supply Cor- 
poration, Ltd., to increase its charges by 10 
per cent. In its announcement the company 
stated that the chief reason for the increase 
was the refusal of the Town Council to alter an 
agreement with regard to the destruction of 
the town’s refuse by the company. 

Glasgow.—Post - WAR CONDITIONS.—At a 
recent meeting of the Corporation Special 
Committee on Post-War Planning reports were 
submitted by the general managers of the 
Electricity and Gas Departments. They con- 
sidered that there was certain to be some super- 
vision and reorganisation of these utility services 
either on national or regional lines or both. 
The form which slch reorganisation would 
. take could not at present be foreseen, but 
they had no doubt whatever of the ability 
of their departments to meet the post-war 
needs of their areas in the supply of gas and 
electricity at rates and under conditions which 
could be regarded as highly satisfactory. _ 

Eectricity Economy. — With reference 
to the Minister of Fuel’s warning about the 
increase in the consumption of electricity, 
an official of Glasgow Corporation Electricity 
Department states that in recent weeks Glasgow 
homes have used less electricity than in the 
corresponding period of last year, showing that 
fuel saving propaganda in the city has yielded 
substantial results, although there is still more 
to be done. 

Hull.—Coat Qua.ity.—Replying to questions 
at a meeting of the Electricity Committee, 
the general manager (Mr. D. Bellamy) stated 
that recently one delivery of coal was of such 
unsuitable quality that he refused to accept it 
and it was sent back. The higher price of coal 
and its smaller calorific value were the causes 
of the increased cost of generation per kWh. 


Liverpool.—LoaD TRANSFER.—Addressing 4 
meeting of Liverpool industrialists last wee'-, 
Mr. C. T. S. Arnett, district manager of th 
Central Electricity Board for North-We; 
England and North Wales, spoke of the succe:s 
achieved last winter in the Liverpool area in 
transferring some of the large industrial lo. 
from the morning to the evening hours. Whit 
had been done in Liverpool had been notific 
to other areas. Liverpool, he added, had mace 
one of the most successful. transfers in tie 
country. 


Macclesfield.—ENGINEER’S VIEWS ON - 
CONSTRUCTION.—Mr. P. Clegg, borough elec- 
trical engineer, Macclesfield, in an address on 
post-war electrical reconstruction last week, said 
the greatest detrimental features of electricity 
supply to-day were the multiplicity and variation 
of tariffs; divergence in the provision of other 
services, such as hire of ee and large 
variations in rentals for these services. The 
obvious solution was regionalisation, which 
would effect a larger degree of equalisation, but 
an absolutely equalised tariff might not be the 
most satisfactory one. Value of electricity for 
the purpose required must always be taken into 
account when determining the price for that 
particular supply. 


Overseas 


Australia.—PortT KEMBLA EXTENSION.—It is 
reported in Tenders (Melbourne) that the 


.New South Wales Public Works Department 


has placed a contract with the Australian 
General Electric Pty., Ltd., for a steam turbo- 
alternator and auxiliary equipment for Port 
Kembla power station, extension D.” The 
tender was £66,189. 


Northern Ireland.—E.ectricity DEBATE.— 
The Prime Minister (Sir Basil Brooke) has 
promised to give a day in the next Parliamentary 
session (New Year) to discussion of the elec- 
tricity supply position in Northern Ireland 
For some time there has been considerable 
crticism of the Government’s policy in this 
matter. 


Synthetic-Resin Bonded-Paper Sheets 


HE two specifications for synthetic-resin 
sheets for electrical purposes, 


namely B.S. 316 and B.S. 547, have been 
superseded by B.S. 1137 which has just been 
issued by the British Standards Institution, 28, 
Victoria Street, S.W.1, at 2s. net. 
The new specification relates to power fre- 
uencies. A revised specification is in prepara- 
tion for synthetic-resin bonded-paper tubes, to 
which in the meantime B.S. 316-1929 will apply. 
The requisite technical data has been supplied 
by the Electrical Research Association and, with 
a view to minimising the amount of testing 
required, the specification has been divided into 
mandatory and optional clauses, the former 
being limited to the tests necessary for the rejec- 
tion of inferior material. 
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December 3, 1943 


FINANCIAL SECTION. 


Company News. 


Reports and Dividends 


flectric & Musical Industries, Ltd., has issued 
its report for the year ended June 30th last in a 
new form, which includes a consolidated profit 
stutement for the group as well as a consolidated 
balance sheet. The former records a 45 per 
cent. increase in the trading profit, which 
amounted to £924,614 as compared with 
£634,930 for the previous year. In each case 
the figures were arrived at after allowing for 
depreciation and obsolescence. Adding £2,188 
(£2,556) interest from gilt-edged securities, the- 
total profit is £926,802 (£637,486). Staff pen- 
sions require £46,967 (£41,697), directors’ fees 
£4,978 (£6,229), taxation £283,278 (£76,000) 
and reserve for estimated liability for income 
tax for 1944-45 £417,222 (£360,000), leaving a 
net profit of £174,357 (£153,560). Preference 
dividends take £13,800 (same) and the ordinary 
dividend (6 per cent. and bonus 2 per cent.) 
£116,115 (£87,086), leaving £295,396 (£247,504) 
to be carried forward. The net income of E.M.I. 
itself. was £127,500 (£153,560) after providing 
for directors’ fees amounting to £3,107 (£4,400). 
After paying the dividends mentioned a sum of 
£248,539 (£247,504) is carried forward. 


The British Electric Resistance Co., Ltd., 
records a ae for the year ended July 31st last 
of £24,087, as compared with £30,306 in the 
preceding year. Directors’ fees amount to £500 . 
(same), managing director’s bonus £859 (£1,481) 
and provision for taxation £16,961 (£21,883), 
leaving a net profit of £5,767 (£6,442). A first 
and final dividend of 20 per cent. (same) absorbs 
£5,000 and £2,299 (nil) is carried to reserve, 
leaving £3,708 (£5,240) to be carried forward. 
The company’s subsidiary, the British Power 
Transformer Co., Ltd., the accounts of which 
are included in those of the parent company, 
shows a profit of £5,064 as compared with a 
loss of £5,630. The report states that production 
ney considerably above all previous 
records. 


| 

The Associated Equipment Co., Ltd., reports a 
gross profit of £1,197,000 for the past year 
(against £701,500). Taxation absorbs £969,500 
(against £560,000). General reserve receives 

20,000 and a similar sum is allocated to a new 
employees’ benefit reserve. The final dividend 
is ls. per unit of stock, free of tax, again making 
ls. 6d. for the year and it is proposed to pay an 
eee bonus ” of 1s. per stock unit, free 
of tax. 


Burco, Ltd., reports a net profit of £23,071 for 
the year ended September 30th last, as compared 
with £23,599 in the previous year. A dividend 
of 15 per cent. (same) is to be paid, with a bonus 
of 24 per cent. (nil). ‘ 


Marco Refrigerators, Ltd., has raised its 
dividend from 2} per cent. to 5 per cent. for 
the past year. 


_ Sterling Electric Holdings, Ltd., reports an 
income of £5,611 for the year ended March 31st 
last, as against £9,391 in the previous twelve 
months. Expenses — £4,486 (£4,177) and 
directors’ fees £718 (£828), leaving a profit of 
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£407 (£4,387). Taxes amount to £225 (£2,000), 
leaving £182, which reduces the debit balance 
from the last account from £13,026 to £12,844. 


The Electric & General Investment Co., Ltd., 
has increased its interim ordinary dividend from 
2% to 3 per cent. but states that this does not 
foreshadow an increase in the year’s distribution. 
The increase is made to bring the interim and 
final dividends more into line. 

McMichael Radio, Ltd., is paying a dividend 
on its 8 per cent. cumulative participating pre- 
ferred ordinary shares of 10 per cent., being 4 
per cent. for the half year to December 3lst, 
1937, and 6 per cent. for the nine months ended 
September 30th, 1938. 

Aeronautical & General Instruments, Ltd., 
report a net profit of £28,930 for the past year 
(against £23,021). The final dividend is 64 per 
cent., making 124 per cent. (against 11 per cent.) 
for the year. 

Joseph Lucas, Ltd., announce that the net 
profit for 1942-43 was £329,811 (against 
£315,132). The allocations include £100,000 
(same) to general reserve. The final ordinary 
dividend is 12} per cent., again making 15 per 
cent. for the year. 

John I. Thornycroft & Co., Ltd.—The profit for 
the past year was £153,334 (against £130,895). 
Reserve again receives £50,000 and the final 
dividends are 5} per cent. on the participating 
preferred ordinary shares (again making 9 per 
cent.) and 8 per cent. on the ordinary shares 
(again making 13 per cent.). 

The United River Plate Telephone Co., Ltd., 
is to redeem 32,300 of its 54 per cent. cumulative 
redeemable first preference shares on December 
ae next. The drawing took place on November 

rd. 

The Para Electric Railways & Lighting Co., 
announces that the interest on the 54 per cent. 
= lien debentures for the six months to 

ovember 30th will not be paid. 


Edmundsons Electricity Corporation, Ltd., is to 
pay an interim dividend of 24 per cent. (same). 


W. & T. Avery, Ltd., are maintaining their 
interim dividend at 5 per cent. 


The East African Power & Lighting Co., Ltd., 
is maintaining its interim dividend at 3 per cent. 


The Telephone Mfg. Co., Ltd., is maintaining 
its interim dividend at 2} per cent. 


New Companies 


Altass Electric Co., Ltd.—Private company. 
Registered November 24th. Capital, £100. 
Objects: To carry on the business of consulting 
electrical engineers, manufacturers and repairers 
of, and dealers in, dynamos, motors, batteries, 
insulating materials, motor cars and accessories, 
etc. Directors: G. W. Altass and Florence 
Altass, both of 16, St. Philips Avenue, Worcester 
Park, Surrey. Registered Office: Cremorne 
Wharf, 27, Lots Road, Chelsea, S.W.10. 


Welding Shields, Ltd.—Private company. 
Registered November 18th. Capital, £200. 
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Objects: To carry on the business of manufac- 
turers and repairers of,and dealers in, accessories, 
instruments, materials, plant and equipment for 
use in connection with electric, oxy-acetylene 
and other welding, etc. Directors: H. Dean, 
237, Talbot Road, Newton, Hyde, Ches., J. 
Strong, 22, Fountain Street, Godley, Hyde 
(director of Welding Components, Ltd., and 
Roston & Strong, Ltd.) and R. Whipp, 30, 
Windsor Road, Hyde. Registered office: 126, 
Clarendon Road, Hyde, Ches. 

Aberfren Cable & Construction Co., Ltd.— 
Private company. Registered November 22nd. 
Capital, £10,000. Objects: To carry on the 
business of designers and manufacturers of 
welded pressure vessels from steel and other 
metals for industrial, commercial and other 
purposes, mechanical, electrical and motor 
engineers, etc. Directors: Sir George Usher, 
Tyle Hill, Sulhampstead, Berks (director of 
International Combustion, Ltd., Aberdare 
Cables, Ltd., and Firestone Rubber Co., Ltd.) ; 
B. French and Vernon J. E. French, both of 
Hill Street, Kidderminster (both directors of 
B. French, Ltd.); and F. G. Penny, Brailsford, 
Derby (director of International Combustion, 
Ltd., Aberdare Cables, Ltd., and South Wales 
Switchgear Co.). Registered office: 9, Woburn 
Place, London, W.C.1. 


Companies to be Struck off Register 


The names of the following companies will be 
struck off the Register at the expiration of three 
months from November 23rd, 1943, unless 
cause is shown to the contrary: British Electric 
Hydrators, Ltd.; H.E.C. Electric Co., Ltd.; and 
Refrigerator Rentals, Ltd. 


Companies’ Returns 
Statements of Cepital 


Reason Manufacturing Co., Ltd.—Capital, 
£52,500 in 5s. shares (200,000 preference and 
10,000 ordinary). Return dated July 16th (filed 
August 7th). 161,260 preference and 10,000 
ordinary shares taken up. £19,664 5s. paid. 
£23,150 15s. considered as paid. Mortgages and 
charges: £20,000. 


Kent Bros. Electric Wire Co. & E. H. Phillips, 
Ltd.—Capital, £40,000 in 11,500 *‘ A ” ordinary, 
,500 “B” ordinary and 25,000 preference 
shares of £1. Return dated May 4th. 11,500 
“A” ordinary, 2,300 ‘“B” ordinary and 
25,000 preference shares taken up. £27,800 paid 
on 500 ** A ” ordinary, 2,300 “ B ” ordinary and 
25,000 preference shares. £11,000 considered as 
paid on 11,000 ‘“‘ A” ordinary. Mortgages and 
charges: Nil. 


Woodstock Power Syndicate, Ltd.—Capital, 
£10,000 in 10,000 ordinary shares of £1 each. 
Return dated June 24th (filed August 12th). 
3,510 shares taken up. £3,510 paid. Mortgages 
and charges: £4,000. 


W. J. Furse & Co., Ltd.—Capital, £35,000 in 
9,000 preference and 26,000 ordinary shares of 
£1. Return dated June 17th. 9,000 preference 
and 22,860 ordinary shares taken up. £12,566 
paid on 12,566 ordinary shares. £19,294 con- 
sidered as paid on 9,000 preference and 10,294 
ordinary. Mortgages and charges: Nil. 

Veritys, Ltd.—Capital, £196,000 in £180,000 
ordinary stock units of 5s. each and 64,000 
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oe me! shares of 5s. each. Return dated July 
21st. 720,000 5s. units taken up. £190,150 
paid, including 6d. premium on each of 546,000 
5s. units. £3,500 considered as paid. Mortgagcs 
and charges: Nil. 


South London Electric Supply Corporatioi:, 
Ltd.—Capital, £750,000 in £1 shares (50,00% 
6 per cent. cumulative preference and 700,060 
ordinary). Return dated April 6th (filed Ju! 
29th). 30,000 6 per cent. preference and 533,52 
ordifiary shares taken up. £290,000 paic. 
£273,520 considered as paid. Mortgages and 
charges: £300,000. 


Mid-Lincolnshire Electric Supply Co., Ltd.— 
Capital, £700,000 in £1 shares. Return dated 
September 27th. All shares taken up. 
£595,000 paid. £105,000 considered as paid. 
Mortgages and charges: Nil. 


Receiver Appointed | 


Reliance Lift &*° Engineering Co., Ltd.— 
A. E. Ellison, Commerce House, Cheapside, 
Bradford, was appointed receiver on November 
12th under powers contained in debenture dated 
January 26th, 1939. 


e e e 
Liquidations 
_B. J. Hall & Co., Ltd.— Winding up voluntarily. 
Liquidator, Mr. J. A. Jackson, 39, New Broad 
Street, London, E.C.2. (The company is 
amalgamating with S. C. & P. Harding, Ltd., 


and the assets of both companies are being 
transferred to Hall Harding, Ltd.) 


Bankruptcies 


G. A. Weston, electrical contractor and 
engineer, 5-6, Roman Wall House, Crutched 
Friars, London, E.C.3.—Supplemental dividend 
of 34d. in the £ payable at Bankruptcy Buildings, 
Carey Street, London, W.C.2. 


Problem of Money 


HE difficulty of many companies nowadays, 
—o in the industrial world, is to 
now what to do with money that they 
cannot use to any advantage in their business 
under present conditions. The directors are 
well aware that after the war money will be 
in keen demand, and that, even if the Govern- 
ment is successful in maintaining its cheap 
money policy, there must be such a demand for 
capital as will give to companies well supplied 
with cash a decided advantage. 

Therefore, the directors of a company which 
possesses more money than it can profitably 
employ, are faced with the alternative of using 
the cash to pay off loan capital and the like, or, 
on the other hand, retaining it in the business 
knowing that, from the profit-earning point of 
view, the capital is of little immediate, though 
of possibly great potential, value. In the 
majority of cases, companies appear to favour 
a policy of repaying debentures and similar 
debts, rather than of keeping the money in hand. 
In many instances stock is offered through con- 
version operations bearing a lower rate of 
interest, but, where circumstances poe. the 
debenture or other debt may be paid off out of 
accumulated cash. 
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STOCKS AND SHARES 


TUESDAY EVENING. 


the Stock Exchange business point 
a of view, November has proved itself one 

of the quietest months of the present year. 
tnterest has dwindled in the investment and 
speculation sections alike. Spasmodic activity 
cecasionally arises, and prices rise or fall 
according to the mood of the hour. Of 
sustained public business in the markets there 
is not enough to go round. Géilt-edged 
stocks are firm: the radio group has re- 
covered: the front rank industrials hold their 
prices. Brazil has announced a scheme for 
the rearrangement of her debt and this gave 
South Americans a mild fillip. What is going 
to happen to industry after the war is a topic 
of never-ceasing interest. But it fails to bring 
much business, nowadays, to the markets in 
the Stock Exchange. 


Price Movements 


Amongst the equipment and manufacturing 
shares, Associated Electrical, British Alu- 
minium and Callender’s have gained 6d. 
apiece; a similar rise took Ever Ready to 
38s. 6d. Telegraph Constructions have put 
on a few pence at 51s. 6d. and Telegraph 
Condensers at 18s. 9d. are 1s. 3d. lower. 
Vactrics jumped 1s, 9d. to 14s. 6d., and, this 
bringing in sellers, the price went back a 
trifle to 13s. 9d. Joseph Lucas shares are a 
florin higher at 73s. Laurence, Scott “A” 
and ““B” are 1s. up at 12s. 6d. De la Rue 
slipped back to 71}. 

London Transport ‘“‘C’” is down a point 
to 67, and so is Southern Railway 5 per cent. 
at 774. Tillings remain heavy at 54s. 

Radio shares are a firm market under the 
leadership of A. C. Cossor, whose shares are 
ls. 6d. better at 22s. 3d. E. K. Cole main- 
tained their last week’s spurt to 25s. 6d. 
Pye 5s. deferred shares afford the good money 
yield of 5} per cent. at 23s. 9d., on the basis 
of the last-paid dividend of 25 per cent. 
Philco and Marconi Marines are easier at 
12s. 6d. and 32s. 3d. respectively. 


Twenty Thousand Shares 


A useful line of 20,000 of Henley’s 5s. 
ordinary shares has come to market at 25s. 
At this price the yield is 4 per cent. From 
the security point of view these are one of the 
soundest. securities in their class. The price 
would not be standing on the basis of a 4 per 
cent. yield were it not for the respect in which 
the company’s shares are held. 


Burco 


Burco, Ltd., which has just raised its 
dividend from 15 per cent. to 174 per cent., 
came into being in its present shape some 
seven years ago. The company is the’ well- 
known manufacturer of electrical household 
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appliances and components. The capital is 
£105,000 in shares of 5s. each, fully paid. 
The first offer of shares was made in Sep- 
tember, 1936, at 10s., which price was 
touched at one time last year. This compares 
with the present 16s. 6d..to which the price 
improved upon declaration of the increased 
dividend. At to-day’s quotation the yield 
is £5 6s. per cent. on the money. 


E.M.I. 


Electric & Musical Industries produced a 
very satisfactory report: so far, that is-to say, 
as trading profits and royalties are concerned. 
These have risen to £924,600, an increase of 
£290,000, but by far the greater part goes in 
taxation. The net result is a profit of 
£174,400, an increase of about £21,000 on the 
year. These figures appear in the con- 
solidated statement. The E.M.I.. profit is 


given as £127,500 net. This comfortably 


covers the increase in the dividend to 8 per 
cent. The balance sheet has been ‘drastically 
tidied up, goodwill stands in the books at £2 
and the Empire and foreign subsidiaries are 
written down to a similar amount. The price 
of the shares, after its 3s. spurt to 27s. 9d. last 
week, reacted to 27s., at which the return on 
the money is still barely 3 per cent. 


Chloride Electrical 


The capital of the Chloride Electrical 
Storage Co., Ltd., is divided into 6 per cent. 
cumulative preference, “‘ A” ordinary and 
“B” ordinary stocks. The “A” and “B” 
ordinary rank pari passu except as regards 
voting. Holders of the “ B ”’ ordinary capital 
vote only in event of winding up, when they 
rank equally with the holders of the “A” 
stock. Amongst other assets the company 
owns all the shares of the National Accumu- 
lator Co., Ltd. In 1930, shareholders received 
a capitalised bonus of 100 per cent. Since 
then, the dividends have averaged about 15 
per cent. per annum and at the present price 
of £4, the yield on the money is, of course, 
£3 15s. per cent. It is not often that shares 
come to market in any worth-while number, 
but at the present time there is £3,000 of the 
company’s “‘B”’ ordinary stock on offer at 
80s. 9d. per £2 unit. The year ends with 
March and an interim dividend is paid in 
December. The present price therefore in- 
cludes a probable 1s. per share gross dividend, 
payable next month. 


Crabtrees 


Two or three thousand shares have come 
to market in Crabtree Electrical Industries, 
Ltd., and for the 10s. shares the price asked 
is 37s. At this the yield on the money is 
£4 14s. per cent. calculated on the dividend 
of 174 per cent. which the company has paid 
for years past. Crabtree Electrical Industries 


(Continued on page 761) 
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ELECTRICAL INVESTMENTS 


Prices, Dividends and Yields 


Dividend Middle 


Dividend Middle 


Shawinigan Power 83cts. —_ 16 


Tokyo Elec, 6% 


6 22 


VictoriaFallsPower 15 18 4h 
Whitehall Inv.Pref. — _ 25/- 


on 


5% Pref. .. 5 
West Riding .. 10 10 42/6 


Price Rise rice 
Company Pre- Nov. or Company Pre- N. Ov. 
vious Last 30 Fall vious Last 30 
Home Electricity Companies ‘ Public Boards 
8. 
Bournemouth and Central Electricity : 
British Power and Defence) .. — 3 100 
Light .. oe 7 32/- 1955-75 oo «CS 5 114 
Clyde Valley .. 8 8 39/6 + 41 1963-93 os Vee 34 102 
CountyofLondon 8. 8 40/— 4 0 1974-94 .. 3% 
Edmundsons : LondonElec.Trans. 
(Ord. .. 6 6 28/6 ws 44 London & Home 
Elec.Dis. Yorkshire 9 9 44J- .. 4 1 Counties 1955-75 44 44 111 
Elec. Fin. and Se- Lond.Pass.Trans.: 
Elec. Supply Cor- B oo 
poration 10 46/- 4 oo 3 67 
Isle of Thanet .. Nil Nil 18/-.. WestMidlandsJ.E.A. 
Lancs, Light and 1948-68 5 109 
Power 7 34/6. 4 0 
Llanelly Elec. .. 25/- .. 416 Telegraph and Telephone 
Lond.Assoc.Electric 4 3 22/6 ., 218 4 | Anglo-Am. Tel. 
LondonPowerRed. Det. .. 1g 274 
5 103: .. 416 7 | Anglo-Portuguese 8 8 
Metropolitan E.S. 8 8 40/- .. 4 0 0 | OCable& Wireless: 
Mid. Elec. Power 9 9 42/6 oe 449 
Newcastle Elec... 7 7 410 5 | CanadianMarconi$1 Nil 8/6 
North Eastern Elec. : & Tel. : 
Ordinary oe 7 32/6 +6d.4 6 2 oe 
1% Pree, .. 7 437 Pref. .. .. 6 
Northampton .. 10 10 47/6 .. 4 4 0 | “reat NorthernTel. 

Notting Hill 6% (610)  .. Nil Nil 224 
Pref. (£10) .. 6 Nil 10 ea Inter. Tel. & Tel. Nil Nil 14 
Northmet Power: Marconi-Marine. . 7k 32/3 

Ordinary 7 3 8 Oriental Tel. Ord. 16 10 43/- 

6% Pref, n, 6 6 29/6 * 4 0 Telephone Props. 6 Nil 16/6 
Richmond Elec.. 6 6 .. 412 4 | TeleRentals(5/-) 10 10 
Scottish Power.. 8 8 38/6 - 4 4 
Southern Areas.. 5 5 2216 4 9 | arg and Transport 
South London .. 7 1. 8... 68.4) (£5) Nil Nil 3/- 
West Devon .. 5 5 23/6 tw. 4 0 4% Inc. Nil Nil 9 

West Glos. ee 43 3% 24/- ee 2 4 Brit.Elec.Traction : 
Yorkshire Elec... 8 8 41/- oe 318 0 Def. Ord. on 45 1045 
Overseas Electricity Companies Pref. Ord. .. 8 8 175 
Atlas Ele. .. Nil Nil = Bristol Trams .. 10 10 B2/- 
Calcutta Elec. .. 7* 6* 36/- —6d. 3 6 8 Brazil Traction.. $1 $1? 
Cawnpore Elec... 10 10 514 3 | Calcutta Trams... 64 37/- 
East African Power 7 7 ane ve 4 3 7 | Cape Elec. Trams 5 6 24/- 
Jerusalem Elec... 7 5 28/- .. 3.42 '6 Lancs.Transport 10 16 44/3 
Kalgoorlie (10/-) 5 5 10/-«.. 56.0 0 | Mexican Light: ; 
Madras Elec. .. 4* Nil 23/- +6d. — lst Bonds .. 5 5 1064 
Montreal Power 14 1t 203 7 6 Rio5% Bonds... 5 5 1064 
Palestine Elec.““A’’ 4* 5* 4l/- .. 2 810 | Southern Rly.: 
Perak Hydro-elec. 6 7 12/- -6d. -— 26 5 Tit 
5 
0 
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Dividend Middle Dividend Middle 
Equipment and Manufacturing £8. d. 
d. | Greenwood&Batley 15 16 4133 -% 759 
Aron. Elec. Ord.. 10 15 55/- 5 9 1 | HallTelephone(10/-)12 12 25/- .. 5 00 
Asso. Elec. : Henley’s (5/-) .. 20 20 25/3 —3d. 319 2 
Ord. 10 10 48/- +6d.4 3 4 43% Pref. .. 44 4} 23/- 318 3 
Pref cs 8 38/6 .. 4 3 1 Hopkinsons .. 15 1% «61/3 514 2 
AutomaticTel.&Tel. 12} 123 56/6 -—6d. 4 8 6 | India RubberPref. 5} 5} 21/6 624 
Babcock & Wilcox 11 11 48/- re 411 7 | Intl. Combustion 30 30 6} 416 0 
Britich Aluminium 10 10 47/3 +6d.4 4 6 | Johnson& Phillips 15 15. 66/6 ee 410 3 
Britich Insul. Ord. 20 20 5} 316 2 LancashireDynamo 20 224 .. 418 6 
British Thermostat ; Laurence,Scott(5/—) 15 124 12/6 +1/- 5 0 0 
(5/-) oe 18h 417 4 | LondonElec. Wire 73 33/- +6d.411 0 
BritishVac.Oleaner Mather & Platt... 10 10 51/3 .. 318 9 
oe 16 30 26/- 515 5 | MetalIndustries(B) 5 8 43/3 
Brush Ord. (5/-) 8 8/6 .. 414 2 | Met.Elec.CablePref. 5} 5} 
Burco 174 +6d. 5 6 1 | Murex .. .. 20 20 96/3 +6d.4 3 2 
Callender’s -. 15 20 98/- +6d.4 1 8 | PyeDeferred(5/-) 25 25 | 56 5 3 
ChlorideElec.Storagel5 15 80/- 315 0 | Revo(l0/-) .. 17% 173 40/- 
Cole, E. K,(5/-) 10 25/6 119 6 | Reyrolle 12 70/- 311 5 
Consolidated Signal 17 24 «ws 4 8 SiemensOrd. .. 7 
Cossor, A.0.(5/-) 10% 22/8 +1/6 2 5 O | Strand Elec. (5/-) 10 7/9 6 90 
Crabtree (10/-).. 17% 36/9 —1/- 415 3 | Switchgear&Cow- 
Crompton Parkinson ans(5/-) .. 10 20 
Ord. (5/-) 20 20 .. 317 0 | TOC. .. 5 18/9 213 4 
E.M.1.(10/-) .. 6 8 27/- —9d. 219 3 | T.0.&M. 10 51/6 +3d. 317 8 
Elec.Construction 10 , 123 50/- 5 0 | TelephoneMfg.(5/-) 9 9 1jé .. 318-3 
Enfield OableOrd. 12 58/- 4 6 2 | Thorn Elec. (5/-) 20 20 .. 414 6 
English Blectric.. 10 10 46/- 4 7 0 | TubeInvestments 20 20 9/- .. 4 9°0 
EnsignLamps(5/-) 25 25 22/6 511 1 | Vactric(S/-) .. Nil Nil 1399 +1/6 — 
Ericsson Tel.(5/-) 22% 20% 51/-  .. 119 38 | Veritys(5/-) .. 74 1k 6/9 .. S11 1 
Ever Ready (5/-) 40 40 38/6 +6d. 5 4 0 | Vickers(10/-) .. 10 10 ); a SS 
Falk Stadelmann 7} 7} .. «413 9 | WalsallConduits(4/-)55 55 .. 417 9 
Ferranti Pref. .. 7 4 29/6 415 0 | Ward &Goldstone 
G.E.0.: 20 26/3 316 2 
Bret 4 1 3 | WestinghouseBrake 10 124 63/9 318 4 
Ord: OSE 4 0 6 ! West, Allen (5/-) 7} 
Dividends are paid free of Income Tax. 


Stocks and Shares (Continued from page 759) 


isa holding company. It acquired the whole 
of the issued share capital of J. A. Crabtree 
& Co., Ltd., which was formed in 1919 to 
manufacture switches and other electrical 
installation accessories. The company 
occupies a sound financial position, and the 
ordinary shares make a good industrial 
investment. 


Cape Trams 

Cape Electric Tramways make a good 
showing for the year ended last June, although 
the increased revenue of £46,000 is swallowed 
up by additional taxes and working costs. 
The company made a profit of £52,700. 
After the dividend of 6 per cent., requiring 
£29,473, is satisfied, the carry forward of 
£63,400 shows an increase of £3,267 as 
compared with the previous year. The 
company has made remarkable strides since 
its inception at the end of last century. It 
now holds the share’ capital or controlling 
interest in eight tramways, omnibus and 
transport undertakings in Capetown and 
Port Elizabeth. Dividends of 5 per cent. 


were paid for the four years 1937-40 inclusive, . 


after which the rate was raised to 6 per cent., 
now maintained. At the present price of 
24s. the yield on the money is 5 per cent. 
The shares are held by investors, and the price 
fluctuations are caused mainly by sympathy 
with movements in the prices of other South 
African industrials. 


South and Central Americans 


The United River Plate Telephone Co. 
announces redemption of 32,300 of its 54 per 
cent. cumulative redeemable first preference 
£1 shares on New Year’s Eve next. The 
drawing took place on Wednesday in last 
week. The redemption price is 21s. against 
the market price of 22s. A moderate market 
obtains in these shares: the company is con- 
trolled by the International Telephone & 
Telegraph Corporation of New York. 

Brazilian Tractions dipped to 26}, but 
rallied to 27} upon announcement of the 
Brazilian Government’s proposed scheme for 
putting the country’s finances upon a more 
stable foundation. Anglo-Argentine Tram- 
ways issues are a shade better, without 
quotable change. Ceara Tramways 54 per 
cent. debenture is harder at 38. Mexican 
Light & Power fives are 2 lower at 1064. 
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The numbers under which the specifications will be 

printed and abridged are given in parentheses. 

Copies of any specification (1s. each) may be 

obtained from the Patent otis 25, Southampton 
Buildings, London, W. 3 


KTIEBOLAGET Elektrolux. Absorp- 
tion refrigeratin 12227/42. 
August 27th, 1941. (557311.) 

Allan:—‘ Acoust AN system 

apparatus.” 6298. May 9th, 1942. so726e% 
Automatic Telephone & Electric Co., Ltd., 

and R. Taylor.—‘*Telephone systems.” 15113. 

October 38th, 1942. (557283.) 
Babcock & Wilcox, Ltd., and R. H. Evans. 

* Pulverising mills.” 4591. April 8th, 1942. 
557234.) 


Bendix Aviation Corporation.—* Frequency 
conversion by thermionic discharge devices.” 
8416/41. 20th, 1940. (557287.) 

Birmingham Aluminium Casting (1903) Co., 
Ltd., P. Pritchard and G. O. Taylor.—‘* Furnace 
for the electrical melting and/or heating of 
aluminium and alloys thereof, and for the 
recovery of the metal from aluminium dross 
residues.” 4721. April 10th, 1942. (557262.) 

British Tabulating Machine Co., Ltd. (Inter- 
national Business Machines Corporation).— 
** Electrically conductive inks.” 6268. May 
8th, 1942. (Convention date not granted.) 
(557229.) 

British Thomson-Houston Co., Ltd.—‘‘ Elec- 
tric overload protective systems and apparatus 
therefor.” 7193/42. May 27th, 1941. (557190.) 
“* Apparatus for manufacturing insulated wire.’ 
7881/42. Jure 11th, 1941. (557246.) ‘* Electric 
lamp sockets.” 10146/42. July 22nd, 1941. 
(557301.) 

British Thomson- Houston Co., Ltd., and 
G. T. Grapes.—‘‘ Supply circuits for the opera- 
tion of electric = lamps.” 6158. May 
7th, 1942. (557240.) 

British . Thomson-Houston Co., 
Walker and F. Fitchett.—‘‘ 
machines, particularly of the dynamometer or 
reef current brake type.” 6015. 

(557216.) 

J. A. Crabtree & Co., Ltd., H. F. McLoughlin 
and W. E. Hill.—* Cleats for ee cables.” 
13435. September 24th, 1942., (557281.). 

J.A. Ltd., HF. McLaughlin, 
W. E. Hill, R. W . Morgan and T. D. G. Wintle. 

— Clamping devices or terminals for electric 
conductors.” 8801. June 26th, 1942. 


Creed & Co., Ltd., and F. P. Mason. —‘Radio- 
telegraph receiving, arrangements.” 6225. May 
8th, 1942. (557225. 

Drake & Ltd., J. Newell.— 
Electric circuit-breakers of the free 
type.” 7113. May 26th, 1942. 57245 

Electrolux, Ltd., and G. L. ughes.—** Re- 
frigerator cabinets.” 6350. 11th, 1942. 
(557295.) 


En lish Electric Co., Ltd., and A. M. Pooley. 
erminal blocks and contact blocks and 

like electric fittings and the mouhting thereof.” 
evel pres 12th, 1942. (Addition to 546061.) 
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NEW PATENTS 


Electrical Specifications Recently Published 


Dynamo-electric 
May Sth, - 


December 3, 1943 


General Electric Co., Ltd., and O. W. Him- 
phreys.—“ Apparatus for exposing objects to 
radiant heat.” 11663. August 19th, 19-42, 
(557252.) 

A. G. Imhof,.B.S.P. Industries, Ltd., 
Hayles.—“‘ Portable drills and the 
Cognate applications 1422/43 and 850° 43, 
January 27th, 1943. (557254.) 

Marconi’s Wireless Telegraph Co., 
Electrode assemblies for electron disch ge 
valves.” 6286/42. April 29th, 1941. (55724 

Oliver Pell Control, Ltd., and G. F. N. Oliver. 
Adjustable brackets.” 4753. April 
1942. (557264.) 

H. W. Pook and Battery Construction, Ltd.— 
Dry galvanic batteries.””’ 12074. August 27th, 
1942. (557310.) 

Radio Corporation of America.—‘ Eleciric 
induction heating apparatus.” 14149/42. Woy- 
ember 29th, 1941. (557203.) 

Record Electrical Co-, Ltd., 
Record. — “Electric tachometers.” 
August 4th, 1942. (557248.) 

G. N. Roberts and London Sound Labora- 
tories, Ltd.—‘* Rotary electric switches.” 11061. 
August 7th, 1942. (557202.) 

H. H. Thompson, and A. E. Davies.—‘“* Mag- 
netic separators.” 5813. April 30th, 1942. 
(557214 

Ultra Electric, Ltd., and L.-G. W. Knott.— 


and J.L.R. 
10860. 


““Thermal cutting devices.” 10864. August 
4th, 1942, (557307.) 

Wico Electric Co.—‘* Automaticall¥ adjust- 
able cam-operated ignition circuit-breaker.” 


7553/42. October 31st, 1941. (557299.) 


Canadian Element Specifications 


PECIFICATIONS for weights and gauges 
of resistance wire used in the manufacture 
of heating and cooking ‘appliances have 
been issued by the Canadian Wartime Trade 
Board. A former order fixed maximum weights 
for resistance wire in elements and coils. A 
new order specifies definite weights and gauges 
which will be slightly heavier than those formerly 
permitted. Three weights for corresponding 
ratings of enclosed-type elements and seven 
ag for the open type elements have been 
ed. 

Replacement coils for high-wattage open-type 
elements may be made to definite specifications, 
but open-type surface elements of a wattage 
higher than 1,320 may not be made. The order 
further restricts surface elements used in the 
manufacture of new electric stoves over 35 A 
to enclosed-type elements made according 
to the specifications. 

The order will not interfere with manu- 
facturing procedure, but a more satisfactory 
and longer lived element should result under 
the new regulations. The order is intended to 
conserve chrome resistance wire while providing 
a satisfactory element which will stand up in 


«service. 
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CONTRACT INFORMATION 


Accepted Tenders and Prospective Electrical Work 


Contracts Open 


Where Contracts Open” are advertised in our 
“ Official Notices” section the date of the issue is 
given in parentheses. 


Australia. —QUEENSLAND.—February 11th. 
Brisbane City Council. Two (or alternatively 
three) 600-V mercury-arc rectifiers, each 1,000- 
kW rating, together with transformers, high- 
voltage switchgear, automatic control gear, 
DC switchgear, supervisory control gear and 
accessories. Spec. £2 2s. General manager, 
Department of Transport (Tenders, Melbourne). 

New SoutH WALEs.—January 13th. Sydney 
County Council. Steam generating plant, 
Pyrmont (Section B). Spec. 650 (£1). 

COMMONWEALTH.—January 4th. P.M.G.’s 
Department. Multiple twin braided cable, 
Sch. C.4278. Switchboard keys, Sch. C.4267. 


Long Eaton.—December 11th. Electricity 
Department. Storage battery. (November 19th.) 


Manchester.—December 10th. Electricity 
Committee. Fire extinguishing equipment for 
switchgear, transformers, etc. (November 26th.) 


New Zealand.—January 31st. Auckland 
City Council. Electrically driven pumping 
plant, capacity 8,000,000 gallons per day, for 
Lower Nihotupu dam. 


Orders Placed 


Australia.—NeEw SouTH WaALEs.—Sydney 
County Council. Accepted. 17,985 yd. of 
0:3 sq. in., 3-core 33-kV, oil-filled, paper- 
insulated, double lead-sheathed, reinforced 
and served cable with necessary jointing material, 
etc. (£92,062).—British General Electric Co. 
Pty. High-voltage cable to Spec. 653.—Enfield 
Cable Works (A’sia) Pty. (£10,593) ;. Siemens 
(Aust.) Pty. (£9,437). Low-voltage cable to 
Spec. 654 (£2,070).—British Insulated Cables. 

Public. Works Department. 6:6-kV_ oil 
circuit-breaker panel for Port Kembla power 
station (£1,675).—A. Reyrolle & Co. (Tenders.) 


Glasgow.—Transport Committee. Accepted. 
Spare armatures.—B.T.H. and G.E.C. Large 
dry cells—Siemens Bros. Light shades for 
trams.—Thomas Scott & Co. 


Northumberland. — Education Committee. 
Accepted. Improvements to electric lighting 
Infants’ School (£121).—F. 
ittle. 


Contracts in Prospect 


Particulars of new works and building schemes for 
the use of electrical installation contractors and 
traders. Publication in this section is no guarantee 
that electrical work is definitely included. Alleged 
inaccuracies should be reported to the Editors. 


Ashton-in-Makerfield.—Public baths; A. K. 
Dennis, surveyor, Urban Council Offices. 


Barrow-in-Furness.—Control _ room __and 
dormitory, Walney Island; F. L. Wooldridge, 
borough surveyor, Town Hall. 


Birmingham.—Kitchen, Severn Street School 
(£885); Percy W. Cox, Ltd., contractors, Grove 
Lane, Handsworth, Birmingham. 

Brighouse.—School feeding centre, St. 
Martin’s; H. A. Sneezum, borough surveyor, 
Municipal Offices, Commercial Street. 

Bromsgrove.—Laboratory and store; 
tary, Nonington College, The Birches. 

Canterbury.—Additions for maternity cases 
at Kent and Canterbury Hospital, Ethelbert 
Road; Secretary’s Office. 

Carmarthen.—Seed factory; W. Griffiths & 
Son, architects, Falcon Chambers, Llanelly. 

Coventry.—Homes for aged persons; D. E. E. 
Gibson, city architect, 1A, Warwick Row. 

Denbighshire.—School accommodation (100 
a at Llysfasi; county architect, Acton 

all, Wrexham. 

Darham.—Kitchens and sculleries at schools 
throughout the county; county architect, 34, 
Old Elvet, Durham. 

Fareham.—British Restaurant (£3,440), Port- 
chester; H. A. Watts, clerk to U.D.C., West- 
bury Manor, Fareham, Hants. 

Finchley.—Civic café, Garden Suburb 
(£2,873); A. Ibbetson, contractors, 13, Station 
Road. 

Harrow.—British 


secre- 


Restaurants :—Belmont 
(£3,327); Phillips & Cooper, builders, 8, The 
Broadway, Stanmore. Rayners Lane (£3,189); 
E. S. Reid & Son, Ltd., builders, Batchworth 
Lane, Northwood. 

Huddersfield.—British Restaurant at Lindley; 
borough engineer, High Street. 

Hyde.—School feeding centre, Union Street; 
T. H. Higson, borough surveyor, Town Hall. 


Manchester.—Additions to Council Schools, 
Brownley Green; J. B.- Brez, chief surveyor, 
Education Offices, Deansgate, Manchester, 3. 

Middleton.—Building. for dining hall; 
governors, Grammar School. 

Montgomeryshire.—School kitchen, Church- 
stoke; T. G. Davies, director of Education, 
County Offices, Newtown. 

Oldham.—Works canteen, Bell Spinning 
Mills; Whitworth Whittaker & Co., Ltd., 
builders and contractors, Robin Hill Works, 
Rochdale Road. 

Works canteen; Dixon, Hill & Co., architects, 
52, Union Street. 

Patricroft. — Alterations, Albion Works; 
James Cocker, Ltd., building contractors, 
Station Saw Mills, Walkden, near Manchester. 

Works extensions, Hardy Street; Brooks 
Bros., builders, Ellesmere Street. 

Portland.—Works additions, Easton Street; 
Modern Cleaners, Ltd. 

Repton.—British Restaurant at Woodville; 
surveyor, Rural Council Offices, The Poplars, 
Rolleston Road, Burton-on-Trent. 

Ripon.—Rebuilding Opera House Cinema, 
Low Skellgate, for Victoria Opera House 


(Ripon), Ltd. ; Pennington, Hustler & Taylor, 
architects, 45, Ropergate, Pontefract. 
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Rushden.—Garages, copies quarters, kitchen, 
mess-room, etc., for N. 
surveyor, 
Rushden 

Southend-on-Sea.—Kitchens at North Street 
and Earls Hall Schools, Leigh (500 meals 
each), with equipment; R. G. Baxter, borough 
engineer, Municipal Buildings. 

South Shields.—Alterations to 
fai Ltd.; Henderson Bros., 
Tyne Dock. 

Stalybridge. —Works canteen, Worthington 
Street; W. A. Dew, architect, Market Cham- 
bers, Hyde, Ches. 


Urban District Council Buildings, 


remises for 
mith Street, 
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Thurrock.—Scheme for provision of com- 
munity halls, libraries, and maternity and child 
welfare centres; surveyor, Urban Council 
Offices, Whitehall Lane, Grays, Tilbury. 

—Office block, Richmond Road; 
F, Gill & Sons, builders, Ashburton Ro ad. 
ationd Park, Manchester, 17. 


Warrington.—Extensions, Bridge Street; 
secretary, Warrington Co-operative Society, 
Ltd., Cairo Street. 

Warwickshire. —Adaptations at Riverme: id, 
Tiddington (£3,360), for the Monroe Devis 
Maternity Home; A. C. Bunch, county archi- 
tect, Shire Hall, Warwick. 


Forthcoming Events 


Institution of Electrical Engineers.—Trans- 
mission Section.—Wednesday, Dece mber 8th, 
5.30 P ** Problem of Conductor Sagging on 
Overhead Transmission Lines,” by Messrs. 
C. O. Boyse and N. G. Simpson. 

Installations Section.—Thursday, December 
9th, 5.30 p.m. “Industrial Fire Risks,” 
by Messrs. W. Fordham Cooper and F. H. 
Mann. . 

North-Western December 
4th, 2.30 p.m. . Engineers’ Club, Albert Square, 
Manchester. ““ General Factors Affecting the 
Uniformity of Tariffs,” by Mr. C. T. Melling. 
Wireless Group.—Friday, December 10th, 6 
** Amplifying and Recording Technique i in 

lectro-Biology, with Special Reference to the 
Electrical Activity of the Human Brain,” by 
Messrs. G. Parr and W. Grey Walter. 

South Midland Centre.-—Monday, December 
6th, 6 p.m. James Watt Institute, Birmingham. 
“ Economic Rating of Motors and Transformers” 
and * Economic Flux Density in Large Supply 
Transformers,” by Mr. D. J. Bolton. 

London Students’ Section.—Saturday, 
December 11th, 6.10 oe Lysbeth Hall, 
Soho Square, London, W.1. Dance. Tickets 
(4s. single; 7s. double) from Mr. R. G. F. 
Stefanelli, 19, Effingham Lodge, Surbiton 
Crescent, Kingston-on-Thames. Wednesday, 
December 15th, 7 p.m. “ Electrical Transmission 
of Sound,” by Mr. K. J. Easton. 

West Wales (Swansea) Sub-Centre.—Saturday, 
December 11th, 3 p.m. Guildhall, Swansea. 
ay Systems for Rural Distribution 

“by Messrs. R. W. Steel and 


North Midland Centre. —Tuesday, December 
14th, 6 p.m. Great Northern Hotel, ” Wellington 
Street, Leeds. ‘Standardisation’ of Single- 
Circuit Overhead Lines up to 33 kV,” by Messrs. 
H. Willott-Taylor and K. L. May. Students’ 
Section.—Saturday, December 11th, 2.30 p.m. 
Leeds College of Technology. Joint meeting 
with Graduate Sections of Institutions of 
Mechanical and Production Engineers. “ Inside 
of Arc Welding ” (G.E.C. technicolour film). 

Scottish Centre.—Tuesday, December 14th, 
6.15 p.m. Royal Technical College, George 
Street, Glasgow. Joint meeting with the 
Institutions of Civil and Mechanical 
“* Engineering Economics,” by Sir Frank Gill. 

Illuminating Engineering Society. — Bath- 
Bristol Centre-—Monday, December 6th, 7 p.m. 
Pump Room, Bath. ‘“* Future of Fluorescent 
Lamp Lighting.” 


Association of Mining Electrical and Mechanical 
Engineers. — London Branch. — Thursday, 
— 16th (instead of December 9th), 
4.30 p.m. 39, Victoria Street, S.W.1. Discussion 
meeting. 


Electrodepositors’ Technical Society. — 
Tuesday, December 7th, 5 p.m. James Watt 
Institute, Birmingham. “Return of Zinc 
Plating,” by Mr. L. Wright 


Royal Society of Arts.— Wednesday, December 
th, 1.45 p.m. John Adam Street, Adelphi, 
London, W.C.2. “Some Modern Methods of 
Construction Practised in America,” by Mr. 
A. C. Bossom, M.P. 


Institute of Fuel.—Wednesday, December 
8th, 12.40 for 1.10 p.m. Connaught Rooms, 
London, W.C.2. Luncheon, 2.30 p.m. Address 
by Major-General K. C. Appleyard, C.B.E., 
on “‘ Production and Use of Open-Cast Coal.” 


Institution of Mechanical Engineers.—Friday, 
December 10th, 5.30 p.m. ‘‘ Survey of Plastics 
from the Viewpoint of the Mechanical Engineer,” 
by Dr. S. Livingston se and ‘ Moulding 
Plant for Plastics,” by Mr. J. L. Daniels. 

North-Eastern Branch. December 
13th, 6 p.m. Neville Hall, Newcastle-on- -Tyne. 

Gyroscopic Principles and_ Applications,” 
by Professor C. E. Inglis, O.B.E. 


Electrical Association for Women.—Friday, 
December 10th, 3 p.m. Institution of Electrical 
Engineers, London “Women and Post- 
War Building,” by Bossom, M.P. 


Association of Supervising Electrical Engineers. 
—Saturday, December 11th, 2.15 p.m. Lighting 
Service Bureau, Savoy Hill, London, W.C.2. 
** Converting and Rectifying Plant Problems,” 
by Mr. A. M. Browne. 

Birmingham and District Branch.—Saturday, 
December 11th, 3 p.m. Chamber of Commerce, 
New Street. ‘‘ Modern Industrial Installations,” 
by Mr. R. S. Whaley. 

Engineer Surveyors’ Association. — London 
Branches.—Saturday, December 11th. Institute 
of Marine Engineers. Combined meeting. 

Derb Society of Engineers.—Monday, 
December 13th, 6.30 p.m. School of Arts 
Lecture Theatre, Green Lane. - ‘* Modern 
Machine Mining,” by Professor P. L. Collinson. 
_ British Association of Refrigeration. — 
Thursday, December 16th, 5.30 p.m. Institution 
of Mechanical Engineers, London, : 
Discussion on ‘‘ Domestic Refrigeration.” 
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